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Description 

Technical Field 

[0001] The present invention relates to erythromycin derivatives useful as antibacterial agents. In particular, the 
invention relates to novel erythromycin derivatives and salts thereof which are useful for treatment of atypical acid-fast 
mycobacteriosis (non-tuberculous acid-fast mycobacteriosis). 

Background Art 

[0002] Atypical acid-fast mycobacteria have low sensitivity to various antibacterial agents including antituberculosis 
agents, and for this reason, atypical acid-fast mycobacteriosis is an extremely intractable disease. Rifampicin (The 
Merck Index, 12th edition, 8382) and the like are known as compounds that can be applied to diseases similar to those 
treatable by the compounds of the present invention. As macrolide derivatives that have similar chemical structures to 
those of the compounds of the present invention, clarithromycin (The Merck Index, 12th edition, 2400), roxithromycin 
(The Merck Index, 12th edition, 8433) as a 9-oxime type compound and the like are known. Furthermore, as com- 
pounds converted from 3-cladinose, International Publication W093/131 16 and other publications disclose ester-type 
compounds, and International Publication W093/13115 discloses carbamate-type compounds. Clinical application of 
clarithromycin has been approved in the United State and other countries, which is considered as the most promising 
agent for the treatment of atypical acid-fast mycobacteriosis among those macrolide derivatives. However, even clari- 
thromycin fails to have sufficient antibacterial activity, and therefore, development of more potent antibacterial agents 
has been desired. 

Disclosure of the Invention 

[0003] In recent years, increase of opportunistic infections has become a big social problem. Causes of the 
increase of the opportunistic infections may include increase of compromised hosts with degraded biophylaxis mecha- 
nism such as patients infected by human immunodeficiency virus (HIV), patients of cancer and diabetes, and elderly 
persons, and increase of multiple drug-resistant bacteria whose typical examples are Methicillin-resistant Staphyloco- 
ccus aureus, or may also include microbial substitution. For these causes, chemotherapy of opportunistic infections 
becomes more difficult. Opportunistic infections caused by atypical acid-fast mycobacteria also become a problem. 
Atypical acid-fast mycobacteria proliferate slowly, and even when they are captured by phagocytes, they can survive in 
the cells for a long period of time. Therefore, prolonged chemotherapy is required to treat infections by these bacteria. 
[0004] In particular, among the atypical acid-fast mycobacteria, few effective antibacterial agents are available 
against Mycobacterium avium complex (MAC), and accordingly, surgical treatment has been studied for the treatment 
of this infection at present. Moreover, even the aforementioned clarithromycin lacks selectivity as an agent for therapeu- 
tic treatment of atypical acid-fast mycobacteriosis, and a problem also arises that clarithromycin resistant MACs have 
already emerged. As explained above, there are various problems in chemotherapy of atypical acid-fast mycobacterio- 
sis, for example, low sensitivity of the bacteria to known antibacterial agents, and conditions of high possibility of micro- 
bial substitution or emergence of resistant bacteria. An object of the present invention is to provide a compound that 
has selective and excellent antibacterial activity against atypical acid-fast mycobacteria. 

[0005] The inventors of the present invention eagerly conducted researches to achieve the aforementioned object. 
As a result, they found that the novel erythromycin derivatives or salts thereof according to the present invention were 
useful as antibacterial agents having the aforementioned characteristics, and that they were excellent in antibacterial 
activity particularly against atypical acid-fast mycobacteria. The present invention was achieved on the basis of these 
findings. 

[0006] The present invention thus relates to novel erythromycin derivatives represented by the following general 
formula (1) or salts thereof: 
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wherein R 1 represents a hydrogen atom or a lower alkyl group; R 2 represents an alkyl group which may be substituted, 
a cycloalkyl group which may be substituted, a (cycloafkyl)alkyL group which may be substituted, an aryl group which 
may be substituted, an aralkyl group which may be substituted, a styryl group which may be substituted, or a group rep- 

20 resented by the formula -X-R 4 wherein X represents an oxygen atom or an amino group and R 4 represents an alkyl 
group which may be substituted or an aryl group which may be substituted; and R 3 represents an alkyl group which is 
substituted with carboxyl group, an alkoxycarbonyl group, an aryloxycarbonyl group or an aralkyloxycarbonyl group, a 
cycloalkyl group which may be substituted, a (cycloalkyl)alkyl group which may be substituted, an alkenyl group which 
may be substituted, or a group represented by the formula -(CH2) n -Y-R 5 wherein Y represents a methylene group which 

25 may be substituted, an oxygen atom, a sulfur atom, a sutfinyl group, a sulfonyl group, an amino group which may be 
substituted with an alkyl group, or a carbonyl group, R 5 represents an aryl group which may be substituted, and n rep- 
resents an. integer of from 1 to 5. * \ 
[0007] According to another embodiment of the present invention, there are provided compounds represented by 
the aforementioned general formula (I) or salts thereof wherein R 1 is a hydrogen atom. 

30 [0008] According to another aspect of the present invention, there are provided medicaments which comprise a 
compound represented by the aforementioned general formula (I) or a salt thereof as an active ingredient. The medica- 
ments are.useful as antibacterial agents, and can be used as, for example, agents for therapeutic treatment of infections 
by various microorganisms. Preferably, they are useful for treatment of atypical acid-fast mycobacteriosis, and more. 
preferably, : they are useful for treatment of infection by Mycobacterium avium complex. 

35 [0009] According to further aspects of the present invention, there are provided use of the compounds represented, 
by the aforementioned general formula (I) or salts thereof for the manufacture of the aforementioned medicaments; and„ 
methods for therapeutic treatment of infectious diseases, preferably atypical acid-fast mycobacterioses, more prefera^. 
bly infections by Mycobacterium avium complex, which comprise a step of administering to a patient a therapeutically 
effective amount of a compound represented by the aforementioned general formula (I) or a salt thereof. 

*o .. . 

Best Mode for Carrying out the Invention 

[0010] In the aforementioned general formula (I) of the present invention, the lower alkyl group represented by R 1 
may be, for example, methyl group, ethyl group, n-propyl group, n-butyl group and the like. The alkyl group represented 

45 by R 2 , R 3 , or R 4 or the alkyl group which may be a substituent of the amino group represented by Y may be a linear or 
branched alkyl group having 1 to 10 carbon atoms, and those alkyl groups may contain one or more hetero atoms 
selected from the group consisting of an oxygen atom, a suffur atom, and a nitrogen atom. Examples thereof include, 
for example, methyl group, ethyl group, n-propyl group, isopropyl group, n-butyl group, isobutyl group, sec-butyl group, 
tert-butyl group, n-pentyl group, isopentyl group, neopentyl group, tert-pentyl group, n-hexyl group, n-heptyl group, n- 

so octyl group, n-nonyl group, n-decyl group, methoxyethyJ group, ethoxyethyl group, methoxypropyl group, methoxybutyl 
group, methoxypentyl group, methoxyhexyl group, methylthioethyl group, ethylthioethyl group, methylthiopropyl group, 
methylthiobutyl group, methylthiopentyl group, methylthiohexyl group, methylaminoethyl group, ethylaminoethyl group, 
methylaminopropyl group, methylaminobutyl group, methylaminopentyl group, methylaminohexyl group, dimethylami- 
noethyl group, dimethylaminopropyl group, dimethylaminobutyl group, dimethylaminopentyl group, dimethylaminohexyl 

55 group and the like. The cycloalkyl group represented by R 2 or R 3 may be a cycloalkyl group having 3 to 7 carbon atoms, 
for example, cyclopropyl group, cyclobutyl group, cyclopentyl group, cyclohexyl group, cycloheptyl group. The 
(cycloalkyl)alkyl group represented by R 2 or R 3 may be an alkyl group which is substituted with a monocyclic or polycy- 
clic cycloalkyl group at any position and may contain an oxygen atom, a sulfur atom or a nitrogen atom. Examples 
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thereof include, for example, (cyclopropyl)methyl group, (cyclobutyl)methyl group, (cyclopentyl)methyl group, 
(cyclohexyl)methyl group, (cyclohepty I) methyl group, (cyclop ropy I) ethyl group, (cyclobutyl)ethyl group, 
(cyclopentyl)ethyl group, (cyclohexyl)ethyl group, (cycloheptyl)ethyl group, (cyclohexyl)propyl group, (eye lohexyl) butyl 
group, (cyclohexyl)pentyl group, (cyclohexyl)hexyl group, (cyclohexyl)heptyl group, (cyclohexyl)octyl group, 

5 (cyclohexyi)nonyl group, (cyclohexyl)decyl group, (2,3-dihydrobenzofuran-2-yl)methyl group, (2,3-dihydrobenzofuran-3- 
yl)methyl group, (3,4-dihydrobenzo[b]pyran-2-yl)methyl group, (3,4-dihydrobenzo[b]pyran-3-yl)methyl group, (3,4-dihy- 
d rob enzo[b]-pyran-4-y!) methyl group, (2,3-dihydro-1,4-benzodioxin-2-yl)methyl group and the like. The alkenyl group 
represented by R 3 may be an alkenyl group having 3 to 7 carbon atoms, for example, allyl group, butenyl group, pente- 
nyl group, hexenyl group, heptenyl group and the like. 

10 [0011] As the alkoxycarbonyl group contained in the alky I group which is substituted with an alkoxycarbonyl group, 
an aryloxycarbonyl group, or an aralkyloxycarbonyl group represented by R 3 , examples include methoxycarbonyl 
group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropoxycarbonyl group, n-butoxycarbonyl group, isobutoxy- 
carbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl group, n-pentyloxycarbonyl group, isopentyloxycarbonyl 
group, neopentyloxycarbonyl group and the like. Examples of the aryloxycarbonyl group include, for example, phenox- 

15 ycarbonyl group, pyridyloxycarbonyl group, thienyloxycarbonyl group and the like. Examples of the aralkyloxycarbonyl 
group include, for example, benzyloxycarbonyl group, pyridylmethyloxycarbonyl group, thenyloxycarbonyl group and the 
like. 

[0012] In the aforementioned general formula (I) of the present invention, examples of the aryl group represented 
by R 2 , R 4 , or R 5 include, for example, monocyclic or polycyclic aromatic rings such as phenyl group, pyridyl group, 

20 pyrimidyl group, pyrazinyl group, imidazolyl group, naphthyl group, furyl group, benzofuranyl group, benzo[b]thiophenyl 
group, benzimidazolyl group, indolyl group, thienyl group, pyrrolyl group, quinolyl group, isoquinolyl group, 1,2,3,4-tet- 
rahydronaphthalen-5-yl group and 1 ,2,3,4-tetrahydronaphthalen-6-yl group and the like. The aralkyl group represented 
by R 2 may be the aforementioned aryl group which is substituted with a linear or branched alkyl group having 1 to 6 
carbon atoms at any position and may contain an oxygen atom, a sulfur atom, or a nitrogen atom. Examples thereof 

25 include benzyl group, pyridylmethyl group, pyrimidylm ethyl group, pyrazinylmethyl group, naphthylm ethyl group, furfuryl 
group, benzofuranylmethyl group, thenyl group, pyrrolylmethyl group, quinolylmethyl group, isoquinolylmethyl group, 
phenethyl group, phenylpropyl group, phenylbutyl group, phenylpentyl group, phenylhexyl group, phenyloxymethyl 
group, pyridyloxymethyl group, pyrimidyloxymethyl group, pyrazinyloxymethyl group, naphthyloxymethyl group, tetrahy- 
dronaphthyloxyethyl group, phenylthiomethyl group, pyridylthiomethyl group, pyrimidylthiomethyl group, pyrazinylthi- 

30 omethyl group, naphthylthiomethyl group, phenylaminomethyl group and the like. 

[0013] Substituents for the optionally substituted alkyl group represented by R 2 or R 4 , the optionally substituted 
cycloalkyl group and the optionally substituted (cycloalkyl)alkyl group represented by R 2 or R 3 , the optionally substi- 
tuted aryl group represented by R 2 , R 4 or R 5 , the optionally substituted aralkyl group and the optionally substituted sty- 
ryl group represented by R 2 , the optionally substituted alkenyl group represented by R 3 , and the optionally substituted 

35 methylene group represented by Y may be any kinds of substituents so long as they can bind as substituents to those 
groups. Number and kind of the substituents are not particularly limited. When two or more substituents are present, 
they may be the same or different. Examples of the substituents include, for example, a hydroxyl group which may be 
protected, an alkoxyl group, an amino group which may be substituted, a carbamoyl group which may be substituted, a 
halogen atom, an alkyl group, trifluorom ethyl group, an alkanoyl group, a cycloalkyl group, an aryl group, an aryloxy 

40 group, cyano group, nitro group, guanidino group, amidino group, carboxyl group, an alkoxycarbonyl group, an aryloxy- 
carbonyl group, an aralkyloxycarbonyl group and the like. As the protective group of hydroxyl group, any kind of protec- 
tive group may be used so long as the protective group is substantially inactive in a system in which the hydroxyl group 
should not participate in a reaction and easily cleaved under a particular deprotection condition. Examples of the pro- 
tective group include, for example, an alkanoyl group, a halogenoalkanoyl group, a trialkylsilyl group, benzyl group and 

45 the like. Examples of the alkanoyl group as the protective group of hydroxyl group include, for example, formyl group, 
acetyl group, propionyl group, butyryl group, trimethylacetyl group and the like, and examples of the halogenoalkanoyl 
group as the protective group of hydroxyl group include, for example, trifluoroacetyl group, trichloroacetyl group and the 
like. Examples of the trialkylsilyl group as the protective group of hydroxyl group include, for example, trimethylsilyl 
group, triethylsilyl group and the like. The alkoxyl group may be a linear or branched alkoxyl group having 1 to 6 carbon 

so atoms, and examples thereof include, for example, methoxy group, ethoxy group, n-propoxy group, isopropoxy group, 
n-butoxy group, isobutoxy group, sec-butoxy group, tert-butoxy group, n-pentyloxy group, isopentyloxy group, neopenty- 
loxy group, tert-pentyloxy group, n-hexyloxy group and the like. Examples of the amino group which may be substituted 
include, for example, amino group, methylamino group, ethylamino group, n-propylamino group, isopropylamino group, 
n-butylamino group, isobutylamino group, sec-butylamino group, tert-butylamino group, n-pentylamino group, iso- 

55 pentylamino group, neopentylamino group, tert-pentylamino group, n-hexylamino group, N,N-dimethylamino group, 
N,N-diethylamino group and the like. Examples of the carbamoyl group which may be substituted include, for example, 
carbamoyl group, N-methylcarbamoyl group, N~ethylcarbamoyl group, N-n-propylcarbamoyl group, N-isopropylcar- 
bamoyl group, N-n-butylcarbamoyl group, N-isobutylcarbamoyl group, N-sec-butylcarbamoyl group, N-tert-butylcar- 
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bamoyl group, N-n-pentylcarbamoyl group, N-isopentylcarbamoyl group, N-neopentylcarbamoyl group, N-n- 
hexylcarbamoyl group, N,N-dimethylcarbamoyl group, N,N-diethylcarbamoyl group and the like. The halogen atom may 
be any of fluorine atom, chlorine atom, bromine atom and iodine atom. Examples of the alkanoyl group include, for 
example, acetyl group, propionyl group, butyryl group and the like, and examples of the aryloxy group include, forexam- 

5 pie, phenyloxy group, pyridyloxy group, pyrimidyloxy group, pyrazinyloxy group, naphthyloxy group, furyloxy group, ben- 
zofuranyloxy group, thienyloxy group, pyrrolyloxy group, quinolyloxy group, isoquinolyloxy group and the like. 
[0014] As the alkyl group, alkanoyl group, cycloalkyl group, aryl group, alkoxycarbonyl group, aryloxycarbonyl 
group, and aralkyloxycarbonyl group which may be substituted, examples include those groups mentioned above. 
[0015] The compounds represented by the aforementioned general formula (I) of the present invention may exist 

10 as stereoisomers such as optical isomers, diastereoisomers, geometrical isomers and the like. Any of these isomers 
and any mixtures thereof as well as salts thereof also fail within the scope of the present invention. 
[001 6] The compounds represented by the aforementioned general formula (I) of the present invention can be con- 
verted into salts, preferably pharmacologically acceptable salts, if desired, and the resulting salts can also be converted 
into compounds in free forms. Examples of salts of the compounds represented by the aforementioned general formula 

15 (I) of the present invention include, for example, acid addition salts or alkali addition salts. Examples of the acid addition 
salts include, for example, mineral acid salts such as hydrochlorides, hydrobromides, nitrates, sulfates, hydroiodides, 
and phosphates, organic acid salts such as acetates, propionates, buty rates, formates, trifluoroacetates, maleates, tar- 
trates, citrates, stearates, succinates, lactobionates, gluconates, benzoates, methanesutfonates, ethanesulfo nates, 2- 
hydroxyethanesulfonates, benzenesulfonates, p-toluenesulfonates, laurylsulfates, gluceptates, malates, aspartates, 

20 glutamates, adipates, oxalates, nicotinates, picrates, thiocyanates, undecanoates, mandelates, fumarates, 10-cam- 
phorsulfonates, lactates, 5-oxotetrahydrofuran-2-carboxylates and 2-hydroxyglutarates. Examples of the alkali addition 
salts include, for example, inorganic alkali salts such as sodium salts, potassium salts, calcium salts, magnesium salts 
and ammonium salts, and organic base salts such as ethanolamine salts and N,N-dialkylethanolamine salts, and the 
like. 

25 [0017] The compounds represented by the aforementioned general formula (I) or salts thereof according to the 
present invention can exist in the forms of various crystals or hydrates or solvates with organic solvents depending on 
the manufacturing conditions. Any of these crystals, hydrates, solvates, and mixtures thereof also fall within the scope 
of the present invention. 

[0018] Preferred compounds of the present invention include the compounds listed below. However, the present 
30 invention is not limited to these examples. In the tables, Me represents methyl group, Et represents ethyhgroup, n-Pr 
represents n-propyl group, i-Pr represents isopropyl group, n-Bu represents n-butyl group, n-Pent represents n-pentyl 
group, n-Hex represents n-hexyl group, n-Hept represents n-heptyl group, n-Oct represents n-octyl group, n-Non repre- 
sents n-nonyl group, n-Dec represents n-decyl group, Ph represents phenyl group, and Bn represents benzyl group. 
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55 [0019] The novel erythromycin derivatives represented by the aforementioned general formula (I) of the present 
invention can be prepared by, for example, the methods explained below. However, the methods for preparing the com- 
pounds of the present invention are not limited to these methods. 

[0020] According to the first embodiment of the method for preparing the compounds of the present invention, the 
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compounds represented by the aforementioned general formula (I) can be prepared by reacting a compound repre- 
sented by the following general formula (II): 



10 



15 




cn> 



wherein R 1 and R 3 have the same meanings as those defined above and R 6 represents a hydrogen atom or a protective 
20 group of hydroxyl group, with a carboxylic acid derivative represented by the following general formula (III): 



R 2 -CO?H 



(III) 



wherein R has the same meaning as that defined above, together with a condensing agent in the presence or absence 
25 of a base without a solvent or in a solvent, and then eliminating the protective group, if necessary, or alternatively, with 
an acid anhydride represented by the following general formula (IV): 

R 2 -C0 2 U (IV) 

30 wherein R 2 has the same meaning as that defined above and U represents an acid anhydride residue, or an acid halide 
or a halogenated carbonate derivative represented by the following general formula (V): 



R 2 -COW 



(V) 



35 wherein R 2 has the same meaning as that defined above and W represents a halogen atom, or an isocyanate derivative 
represented by the following general formula (VI): 

R 4 -N=C=0 (VI) 

40 wherein R 4 has the same meaning as that defined above, in the presence or absence of a base without a solvent or in 
a solvent, and then eliminating the protective group, if necessary. 

[0021] Example of the condensing agent used in the above preparation include, for example, 1 ,3-dicyclohexylcar- 
bodiimide, 1-ethyl-3-(3-dimethylaminopropyl)carbrodiimide hydrochloride, 1 , 1 '-carbonyldi imidazole, Woodward reagent 
K (2-ethyl-5-phenylisoxazolium-3'-sulfonic acid) and the like. Example of the base to be used include, for example, 
organic bases such as triethylamine, pyridine, diisopropylethylamine, 4-dimethylaminopyridine, 1 ,8-diaza'bicyclo[5.4.0]- 
7-undecene and 1 ,2,2,6,6-pentamethylpiperidine, inorganic bases such as sodium carbonate, potassium carbonate, 
sodium hydrogencarbonate and potassium hydrogencarbonate and the like. The solvent used in the above preparation 
may be any solvent so long as the solvent per se is inert in the reaction and does not inhibit the reaction. Examples of 
the solvent include, for example, halogenated hydrocarbon solvents such as dichloromethane, 1 ,2-dichloroethane and 
chloroform, aromatic hydrocarbon solvents such as benzene and toluene, aprotic polar solvents such as acetone, ace- 
tonitrile, N,N-dimethylformamide, N-methyl-2-pyrrolidone, dimethyl sulfoxide, tetram ethylene sulfolan, tetramethylene 
sulfoxide and hexamethylenephosphoric triamide, ester solvents such as methyl acetate and ethyl acetate, ether sol- 
vents such as tetrahydrofuran, diethyl ether and 1 ,4-dioxane, organic base solvents such as pyridine, picoline, lutidine 
and collidine, and mixed solvents thereof. The reaction is performed in a temperature ranging from ice-cooling to 200°C. 
[0022] Deprotection in the above preparation of the present invention can be performed by various methods 
depending on the type of protective group R 6 of hydroxyl group. 

[0023] For example, where R 6 is a protective group that forms an ester such as an alkanoyl group, a halogenoal- 
kanoyl group and an arylcarbonyl group, desired compounds can be manufactured by hydrolysis in the presence or 
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absence of an acid or an alkali without a solvent or in a solvent. The hydrolysis of an ester may be performed according 
to a process known per se, and an acid such as hydrochloric acid and sulfuric acid can be used for acidic hydrolysis, 
and an alkali such as sodium hydrogencarbonate, sodium carbonate, sodium hydroxide, lithium hydroxide, barium 
hydroxide, sodium methylate, sodium ethylate, sodium tert-butoxide and potassium tert-butoxide can be used for alka- 

5 line hydrolysis. Although these acids and alkalis may be used as aqueous solutions, they can be used in a solvent, for 
example, alcoholic solvent such as methanol, ethanol, n-propanol, isopropanol, n-butanol, sec-butanol and tert-butanol, 
aprotic polar solvents such as acetone, acetonitrile, N,N-dimethylformamide, dimethyl sulfoxide, tetramethylene sulfo- 
lan, tetramethylene sulfoxide and hexamethylenephosphoric triamide, ether solvents such as tetrahydrofuran and 1,4- 
dioxane, and water-containing solvents of these solvents. The reaction is performed in a temperature ranging from ice- 

70 cooling to 200°C. 

[0024] Where R 6 is a protective group of hydroxyl group that forms a carbonate such as an alkoxycarbonyl group, 
. an aryloxycarbonyl group, and an aralkyloxycarbonyl group, desired compounds can be manufactured by deprotection 
using an acid in the presence or absence of a cation scavenger without a solvent or in a solvent, or by hydroge no lysis 
in the presence of a catalyst in a solvent. 

15 [0025] The solvent to be used may be any solvent so long as the solvent per se is inert in the reaction and does not 
inhibit the reaction. Examples of the solvent include, for example, water, acetic acid, alcoholic solvent such as methanol, 
ethanol, n-propanol, isopropanol, n-butanol, sec-butanol and tert-butanol, halogenated hydrocarbon solvents such as 
dichloromethane, 1,2-dichloroethane and chloroform, aromatic hydrocarbon solvents such as benzene and toluene, 
aprotic polar solvents such as acetone, acetonitrile, N,N-dimethylformamide, N-methyl-2-pyrrolidone, dimethyl sutfox- 

20 ide, tetramethylene sulfolan, tetramethylene sulfoxide and hexamethylenephosphoric triamide, ester solvents such as 
methyl acetate and ethyl acetate, ether solvents such as tetrahydrofuran, diethyl ether and 1,4-dioxane, and mixed sol- 
vents thereof and the like. Examples of the cation scavenger include, for example, anisole, thioanisole, thioethanol and 
the like. Examples of the acid to be used include, for example, hydrochloric acid, hydrobromic acid, trifluoroacetic acid, 
acetic acid, sulfuric acid and the like. The reaction is performed in a temperature ranging from ice-cooling to 200°C. 

25 [0026] Examples of the catalyst used for the hydrogenolysis include, for example, palladium catalysts such as 5% 
palladium/carbon, 10% palladium/carbon and 20% palladium hydroxide/carbon, or platinum oxide and the like. Exam- 
ples of a hydrogen source include cyclohexene, 1 ,3-cyclohexadiene, formic acid, ammonium formate and the like, as 
well as hydrogen gas. The solvent to be used may be any solvent so long as the solvent per se is inert in the reaction 
and does not inhibit the reaction. Examples of the solvent include, for example, water, acetic acid, alcoholic solvent such 

30 as methanol, ethanol, n-propanol, isopropanol, n-butanol, sec-butanol and tert-butanol, halogenated hydrocarbomsol- 
vents such as dichloromethane, 1 ,2-dichloroethane and chloroform, aromatic hydrocarbon solvents such as benzene 
and toluene, aprotic polar solvents such as acetone, acetonitrile, N,N-dimethylformamide, N-methyl-2-pyrrolidone, 
dimethyl sulfoxide, tetramethylene sulfolan, tetramethylene sulfoxide and hexamethylenephosphoric triamide, ester sol- 
vents such as methyl acetate and ethyl acetate, ether solvents such as tetrahydrofuran, diethyl ether and 1 ,4-dioxane, 

35 and mixed solvents thereof and the like. The reaction is performed in a temperature ranging from room temperature to 
200°C under a hydrogen pressure of from ordinary pressure to 200 kgf/cm 2 . 

[0027] Where R 6 is a protective group of hydroxyl group that forms a trialkylsilyl type, the desired compounds can 
be manufactured by deprotection by using an acid or tetrabutylammonium fluoride without a solvent or in a solvent. 
[0028] The solvent to be used may be any solvent so long as the solvent per se is inert in the reaction and does not 

40 inhibit the reaction. Examples of the solvent include, for example, water, acetic acid, alcoholic solvent such as methanol, 
ethanol, n-propanol, isopropanol, n-butanol, sec-butanol and tert-butanol, halogenated hydrocarbon solvents such as 
dichloromethane, 1,2-dichloroethane and chloroform, aromatic hydrocarbon solvents such as benzene and toluene, 
aprotic polar solvents such as acetone, acetonitrile, N,N-dimethylformamide, N-methyl-2-pyrroiidone, dimethyl sulfox- 
ide, tetramethylene sulfolan, tetramethylene sulfoxide and hexamethylenephosphoric triamide, ester solvents such as 

45 methyl acetate and ethyl acetate, ether solvents such as tetrahydrofuran, diethyl ether and 1 ,4-dioxane, and mixed sol- 
vents thereof and the like. Examples of the acid to be used include, for example, mineral adds such as hydrofluoric acid, 
hydrochloric acid, hydrobromic acid and sulfuric acid, organic acids such as trifluoroacetic acid, acetic acid, p-tolue- 
nesulfonic acid, citric acid and oxalic acid and the like. The reaction is performed in a temperature ranging from ice-cool- 
ing to 200°C. 

so [0029] According to the second embodiment of the method for preparing the compounds of the present invention, 
the compounds represented by the aforementioned general formula (I) can be prepared by reacting a compound rep- 
resented by the following general formula (VII): 
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wherein R 1 , R 2 , and R 6 have the same meanings as those defined above, with a compound represented by the follow- 
ing general formula (VIII): 



20 R 3. z 



(VIII) 



wherein R has the same meaning as that defined above and Z represents a halogen atom, methanesulfonyloxy group 
or p-toluenesulfonyloxy group, and with tetrabutylammonium iodide in the presence or absence of sodium iodide or a 
base without a solvent or in a solvent, and then eliminating the protective group, if necessary. 

[0030] Example of the base used in the above preparation include, for example, organic bases such as triethyl- 
amine, diisop ropy let hylamine, 4-dimethylaminopyridine, 1 ,8-diazabicyclo[5.4.0]-7-undecene and 1,2,2,6,6-pentameth- 
yipiperidine, inorganic bases such as sodium carbonate, potassium carbonate, sodium hydrogencarbonate, potassium 
hydrogencarbonate, sodium hydride, sodium hydroxide and potassium hydroxide and the like. The solvent to be used 
may be any solvent so long as the solvent per so is inert in the reaction and does not inhibit the reaction. Examples of 
the solvent include, for example, halogenated hydrocarbon solvents such as dich I orom ethane, 1 ,2-dichloroethane and 
chloroform, aromatic hydrocarbon solvents such as benzene and toluene, aprotic polar solvents such as acetone, ace- 
tonitrile, N,N-dimethylformamide, N-methyl-2-pyrrolidone, dimethyl sulfoxide, tetramethylene sulfolan, tetramethylene 
sulfoxide and hexamethylenephosphoric triamide, ester solvents such as methyl acetate and ethyl acetate, ether sol- 
vents such as tetrahydrofuran, diethyl ether and 1 ,4-dioxane, organic base solvents such as pyridine, picoline, lutidine 
and collidine, and mixed solvents thereof and the like. The reaction is performed in a temperature ranging from ice-cool- 
ing to 200°C. 

[0031] The deprotection in the above preparation can be performed by various methods depending on the kind of 
the protective group R 6 of hydroxyl group, and can be performed according to the method explained in the aforemen- 
tioned first embodiment of the preparation. 

[0032] According to the third embodiment of the method for preparing the compounds of the present invention, 
among the compounds represented by the aforementioned general formula (I), the compounds wherein R 3 is a 
cycloalkyl group which may be substituted can be prepared by reacting a compound represented by the aforemen- 
tioned general formula (VII), with a cycloalkyl compound represented by the following general formula (IX): 



COO 



wherein R 7 and R 8 represent an alkoxyl group, and m represents an integer of from 1 to 5, or a cycloalkene compound 
55 represented by the following general formula (X): 
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wherein R 9 represents an alkoxyl group, and p represents an integer of from 1 to 5, in the presence or absence of an 
to acid catalyst without a solvent or in a solvent, and then eliminating the protective group, if necessary. 

[0033] Example of the acid used in the above preparation include, for example, pyridinium hydrochloride, pyridinium 
trifluoroacetate, pyridinium p-toluenesulfonate and the like. The solvent to be used may be any solvent so long as the 
solvent per se is inert in the reaction and does not inhibit the reaction. Examples of the solvent include, for example, 
halogenated hydrocarbon solvents such as dichloromethane, 1 ,2-dichloroethane and chloroform, aromatic hydrocar- 
15 bon solvents such as benzene and toluene, aprotic polar solvents such as acetone, acetonitrile, N,N-dimethy[forma- ■ 
mide, N-methyl-2-pyrrolidone, dimethyl sulfoxide, tetramethylene sulfolan, tetramethylene sulfoxide and 
hexamethylenephosphorictriamide, ester solvents such as methyl acetate and ethyl acetate, ether solvents such as tet- 
rahydrofuran, diethyl ether and 1 ,4-dioxane, and mixed solvents thereof and the like. The reaction is performed in a tem- 
perature ranging from ice-cooling to 200°C. 
20 [0034] The deprotection in the above preparation can be performed by various methods depending on the kind of 
the protective group R 6 of hydroxyl group, and can be performed according to the methods explained in the aforemen- 
tioned first embodiment of the preparation. 

[0035] According to the fourth embodiment of the method for preparing the compounds of the present invention, the 
compounds represented by the aforementioned general formula (I) can be prepared by reacting a compound repre- 
ss sented by the following general formula (XI): 



30 



35 




(XI) 



40 

wherein R 1 , R 2 and R 6 have the same meanings as those defined above, with a hydroxylamine derivative represented 
by the following general formula (XII) or a salt thereof. 

45 R 3 -0-NH 2 (XII) 

wherein R 3 has the same meaning as that defined above, in the presence or absence of a base without a solvent or in 
a solvent, and eliminating the protective group, if necessary. 

[0036] Example of the base used in the above preparation include, for example, organic bases such as triethyl- 
50 amine, pyridine, imidazole, diisopropylethylamine, 4-dimethylaminopyridine, 1 ,8-diazabicyclo[5.4.0]-undecene and 
1 ,2,2,6,6-pentamethylpiperidine, inorganic bases such as sodium carbonate, potassium carbonate, sodium hydrogen- 
carbonate and potassium hydrogencarbonate. The solvent to be used may be any solvent so long as the solvent per se 
is inert in the reaction and does not inhibit the reaction. Examples of the solvent include, for example, alcoholic solvent 
such as methanol, ethanol, n-propanol, isopropanol, n-butanol, sec-butanol andtert-butanol, halogenated hydrocarbon 
55 solvents such as dichloromethane, 1,2-dichloroethane and chloroform, aromatic hydrocarbon solvents such as ben- 
zene and toluene, aprotic polar solvents such as acetone, acetonitrile, N,N-dimethylformamide, N-methyl-2-pyrrolidone, 
dimethyl sulfoxide, tetramethylene sulfolan, tetramethylene sulfoxide and hexamethylenephosphoric triamide, ester sol- 
vents such as methyl acetate and ethyl acetate, ether solvents such as tetrahydrofuran, diethyl ether and 1 ,4-dioxane, 
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organic base solvents such as pyridine, picoline, lutidine and collidine, and mixed solvents thereof and the like. The 
reaction is performed in a temperature ranging from ice-cooling to 200°C. 

[0037] The deprotection in the above preparation can be performed by various methods depending on the kind of 
the protective group R 6 of hydroxyl group, and can be performed according to the methods explained in the aforemen- 

5 tioned first embodiment for preparation. 

[0038] According to the fifth embodiment of the method for preparing the compounds of the present invention, 
among the compounds represented by the aforementioned general formula (I), the compounds wherein R 2 is repre- 
sented by -X-R 4 wherein X is oxygen atom and R 4 is an alkyl group which may be substituted can be prepared by react- 
ing a compound wherein X is an oxygen atom and R 4 is an aryl group which may be substituted, which is prepared 

10 according to the first embodiment of the preparation, with an alcohol derivative represented by the following general for- 
mula (XIII): 

R 10 -OH (XIM) 

is wherein R 10 represents an alkyl group which may be substituted, without a solvent or in a solvent, and then eliminating 
the protective group, if necessary. 

[0039] The solvent used in the method for preparing may be any solvent so long as the solvent per se is inert in the 
reaction and does not inhibit the reaction. Examples of the solvent include, for example, halogenated hydrocarbon sol- 
vents such as dichloromethane, 1 ,2-dichloroethane and chloroform, aromatic hydrocarbon solvents such as benzene 

20 and toluene, aprotic polar solvents such as acetone, acetonitrile, N,N-dimethylformamide, N-methyl-2-pyrrolidone, 
dimethyl sulfoxide, tetramethylene sulfolan, tetramethylene sulfoxide and hexamethylenephosphoric triamide, ester sol- 
vents such as methyl acetate and ethyl acetate, ether solvents such as tetrahydrofuran, diethyl ether and 1 ,4-dioxane, 
organic base solvents such as pyridine, picoline, lutidine and collidine, and mixed solvents thereof and the like. The 
reaction is performed in a temperature ranging from ice-cooling to 200°C. 

25 [0040] The deprotection in the above preparation can be performed by various methods depending on the kind of 
the protective group R 6 of hydroxyl group, and can be performed according to the methods explained in the aforemen- 
tioned first embodiment of the preparation. 

[0041] The compounds represented by the aforementioned general formulas (II) and (VII) used as starting materi- 
als in the methods for preparation according to the present invention are partly known compounds, which are disclosed 

30 in, for example, Japanese Patent Unexamined Publication {Kokai} Nos. 63-264495/1988, 8-104640/1 996, International 
Publication W093/131 16 and the like, and for example, they can be prepared as shown below. Among the compounds 
represented by the aforementioned general formulas (II) and (VII), the compounds wherein R 6 is a protective group of 
hydroxyl group can be prepared by introducing a protective group into a compound whose R 6 is a hydrogen atom 
according to the process for preparation described below. As for novel compounds among the compounds, prepara- 

35 tions thereof are described in Reference Examples. 
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35 ' 

(In the formulas, Ac represents acetyl group and R 1 , R 2 , R 3 , and R 6 have the same meanings as those defined above.) 
[0042] The medicaments comprising as an active ingredient at least one of the novel erythromycin derivatives rep- 

40 resented by the aforementioned general formula (I) or salts thereof thus prepared can be used for therapeutic treatment 
of infectious diseases, preferably atypical acid-fast mycobacteriosis, and most preferably infections by Mycobacterium 
avium complex. The medicaments may also be used for preventive treatment of these infectious diseases. The afore- 
mentioned medicaments are usually administered as preparations for oral administration such as capsules, tablets, 
subtilized granules, granules, powders, and syrups, or preparations such as injections, suppositories, eye drops, oph- 

45 thalmologic ointments, ear drops, and dermatological preparations. As the active ingredient, hydrates and solvates of 
the aforementioned erythromycin derivatives or salts thereof may also be used. These preparations can be manufac- 
tured in a conventional manner by admixing with pharmacologically and pharmaceutically acceptable additives. For the 
preparation of orally available preparations and suppositories, additives such as, for example, excipients such as lac- 
tose, D-mannitol, corn starch and crystalline cellulose; disintegrating agents such as carboxymethylcellulose and cal- 

50 cium carboxymethylcellulose; binders such as hydroxypropylcellulose, hydroxypropylmethylcellulose and 
polyvinylpyrrolidone; lubricants such as magnesium stearate, and talc; coating agents such as hydroxypropylmethylcel- 
lulose, sucrose and titanium oxide; plasttcizers such as polyethylene glycol; bases such as polyethylene glycol and hard 
fat and the like may be used. For injections, eye drops and ear drops, additives such as, for example, dissolving agents 
and dissolving aids that can constitute aqueous preparations or preparations to be dissolved upon use such as distilled 

55 water for injection, physiological saline and propylene glycol; pH modifiers such as inorganic or organic acids and 
bases, isotonic agents such as sodium chloride, glucose and glycerin, stabilizers and the like may be used. For oph- 
thalmologic ointments and dermatological preparations, additives suitable for ointments, creams and patches such as 
white soft paraffin, macrogol, glycerin, liquid paraffin and cotton cloth may be used. 
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[0043] Doses of the medicaments of the present invention are not particularly limited, and generally, they can be 
administered to an adult in an amount of about 1 0 to 2000 mg as an active ingredient per day for oral administration, or 
about 1 to 1 000 mg per day for parenteral administration, which daily doses may be administered at one time, or several 
times as divided portions. However, it is desirable that the doses are suitably increased or decreased depending on the 
purpose of the administration, i.e., therapeutic or preventive treatment, a region of infection and the type of pathogenic 
bacteria, the age and symptoms of a patient and the like. 

Examples 

[0044] The present invention will be further explained with reference to the following reference examples and exam- 
ples. However, the present invention is not limited to these examples. In the following tables, Me represents methyl 
group, Et represents ethyl group, n-Pr represents n-propyl group, i-Pr represents isopropyl group, n-Bu represents n- 
butyl group, n-Pent represents n-pentyl group, n-Hept represents n-heptyl group, n-Non represents n-nonyl group, Bn 
represents benzyl group, Ac represents acetyl group, HR-MS is an abbreviation of High-Resolution Mass-Spectrum, 
and Anal. Calcd. indicates values of elemental analysis. 

Reference Example 1: Erythromycin A 9-[0-(phenethyl)oxime] 

[0045] To a mixture of 5.00g of erythromycin A 9-oxime, 0.13 g of tetrabutylammomnium iodide and 1 .49 g of (2- 
bromoethyl)benzene in 30 ml of tetrahydrofuran, 0.53 g of powdered potassium hydroxide was added at room temper- 
ature with stirring, and the reaction mixture was stirred at room temperature for 3.5 hours. And then 1.49 g of (2-bro- 
moethyl)benzene and 0.50 g of powdered potassium hydroxide were added to the reaction mixture, and the mixture 
was stirred at room temperature for 2.5 hours. The reaction mixture was poured into ice-water, and the mixture was 
made alkaline with saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl acetate. The extract 
was washed with water, dried over sodium sulfate, and the solvent was removed under reduced pressure. The residue 
was added with diisopropyl ether for solidification to give 5.30 g of a pale yellowish brown solid. 

NMR spectrum 5 (CDCI 3 ) ppm: 0.85 (3H, t, J=7.5Hz), 0.98-1.70 (34H, m), 1.88-2.00 (2H, m), 2.20 (1H,d, 
J=10.5Hz), 2.28 (6H,s), 2.37 (1 H,d, J=1 6Hz), 2.37-2.46 (1 H, m), 2.60-2.69 (1 H, m), 2.85-2.99 (3H, m), 3.03 (1H, 1, 
J=10Hz), 3.12 (1H, s), 3.20 (1H, dd, J=10.5, 7.5Hz), 3.32 (3H, s), 3.37 (1H, s), 3.42-3.53 (2H, m), 3.54-3.63 (1H, 
m), 3.71 (1H, s), 3.95-4.05 (2H, m), 4.28 (2H, t, J=6.5Hz), 4.39 (1H,d, J=7.5Hz), 4.46 (1H, s), 4.93 (1H, d, J=5Hz), 
5.14 (1H, dd, J=11, 2.5Hz), 7.17-7.34 (5H, m) 

[0046] Compounds of Reference Examples 2 through 37 were obtained in the same manner as that described in 
Reference Example 1. 



<EP 1044985A1_I_> 



24 



EP 1 044 985 A1 



R 3 -ON 




Reference 
example 




Description and physical properties 


2 




colorless needles 

NMR spectrum 6 (CDCI,)ppnr0.85(3Ht. J=7.5Hz),0.9 1 -1 .72(34 
H jn), 1 .8 7-2.04(2Km)^2 1(1 H.<U= 1 0.5Hz) r Z28(6H,s).2J32(3H,s). 
2J7(1H.d^=1 5^Hz)^37-2.46(1lim)^.60-2.69(1lini)^86-2L97 
(3H^)^.03(1Kt.J=10Hz)^.12(1rUmi(1rWd,J=10.7.5H2)^J2 
(3H.s),3.40(1HJbrB).3.43-3.51(IKm),3.53(1K<tJ=7.5Hr).3.57-3.6 
8(1 HmX3,71(l Ks).3.93-4J7(2HM4.l$-4^7(2Hm).4.40(1 H,d.J 
=7.5Hz).4.44(1 Ks).4-92(1 H,dJ=4.5Hz).5.1 3<1 Hdd.J=1 1 ^5Hz).7.0 
4-7.1 5(4H.m) 


3 


MeO-O^" 


colorless solid 

NMR spectrum 6 (COC«^ppm.-0.85(3Kt.J=7.5Hz).0.95-1 .72(34 
Km).1 J7-2JM(2Hm)^21 ( 1 H.d. J=1 0.5Hz)^28(6l-U)^36(1 Od. J 
=1 5.5Hz).2.37-2.48(1H*i),2.62-2.70(1 H^n),2J3-2.95(3H^O r 3.02 
(1Kt^10Mz).3.12(1rU)^.21(1Kd4J=10.5.7.5Hz)^2(3H^).3J 
9(1HJbrs)J.43-3.52(1Hjn).3.55(1H.<tJ=7^Hz).3.58-3.68(1Hm).3. 
7«1K*)A79(3H.s).3J8-4.08(2rUn).4^1(2H.t.J=7H2),4.41(1H,d. 
J=7.5Hz).4.44(1 Hj).4.92( 1 H.d.J=5Hz).5. 1 2(1 H.dd. J=1 1 ^Hz).6.84 
(2H.d.J=9Hz).7.1 2(2H.d.J=9Hz> 


4 


Me 


pale yellow amorphous solid 

NMR spectrum <5 (COCI^ppm.-a84.0.86(total 3H.each tJ=7H 
z).0.89-1.77(37H.m).1.87-l .99(2H a m).£2f.2£3(total IH.esch d. 
J=1 0Hz)^29(6H.8)^33-2.48(1 Km)^36^37(total IHeech d,J 
=1 5Hz),2.56-2.65(1 H^n).2.84-2.95(1 Hjn).3.00-3.23(4H./n).3.27- 
3.56<4Rm).3.30,3.31 (total 3H.each s).3.66.3.71 (total 1H.each 
s).3.94-4.03(2H^n),4.10-4.18(2H^n),4.36.4.39(total IH.each d.J 
=7.5Hz),4.39.4.55(total IKeach s).4.91.4.95(total IH.each d,J= 
4.5Hz).5.08-5.1 8(1 H^n),7.1 6-7.36(5H,m) 
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Reference 
example 




Description and physical properties 


5 






colorless solid 


10 


5 




NMR spectrum 6 (CDCI^m£.85(3H.t*l=7.5Hz).1 .04-1 .70(33 
Km). 1 .78(1 Kbrs). 1 J7-2J)6(4rU0^21(1 H.d.J=1 0.5Hz).£2fK6H. 
s).2.36<1 KcW=1 5.5Hz)Z39-2.48(1 H,mX2.62-2.73(3Hm).2.86-2. 
95(1 Km)A02(1 H.t.»*=10H2)4.10(1 H^s)^22(1 H,ddJ=1 0.5.7.5Hz). 
3.32(3rU).3.41 (1 H.brs).3.44-3.53(1 rUn).3.59(1 H,d,J=8Hz)^.67- 

3.78(2H^n)^7-4i)9(4rUn).4.41(1Ks).4.43(1H.d.J=73H2).4.92(1 
H,d.J=5Hz),5.1 1(1 H.dd.J=1 1 ,2.5Hz). 7. 13-7.32(5H,m) 


15 






colorless solid 


20 


6 




NMR spectrum S (CDCI^ppnrc0.85(3H.t*l=7.5Hz). 1.00-1.70(33 
Km).1 85-2J)9(4Hni).2-20( 1 H.dU*= 1 0.5Hz)^28(6rU)^36( 1 K<U 
=1 5.5HzX2Ji8-247(1 Hjn)i.57-274(3rUn) r 2.86-2.96(1 H^n)^99 
(1rU)^.02(1H.t.J=10H2).3.10(1rls)^^2(1H.dd.J=10.7.5Hz).3.32 
(3rU).3.41(1H^rsX3.44-3.53(1riin)^.«Kiad.J=7.5H2)^.65-3.7 
5(2Km).X79(3Hs).3.97-4.10(4Hin).4.41 <1 Ks).4.43(1 H.d.J=7.5H 
z).4.92(1H,dJ=5Hz).5.1 1(1H.dd.J=1 1 J2Hr).6.84<2adU»=8.5Hs),7.1 
0(2H.d.J=8.5Hz) 


25 






colorless solid 


30 


7 


o — 


NMR spectrum (5 (CDCI,)ppm:O.84(3H,W=7.5Hz),0.98-1 .76(38 
rUn).1^7-2.04(2Hjn)^21(1H,d^=10.5Hz)X29(6H,s)^36(1H.d.J 
=15.5H2)i39-2.46(1Hjn)i60-2.68(3H.m)^86-2.95(1Km).3.03 
(1H F W=10H Z )^.10(1H > s).3^2(1Kdd.J=10.7Hz).3.32(3KsXa41(1 
H,brs).3.45-3.53(1 Kin).3.58(1 Kd,J=7.5Hz).3-63-3.73(2Hjn).3.97- 
4.07(4Km).4.42(1 Ks).4.43(1 H.d.J=7.5Hz).4.92(1 H.d.J=5Hz).5.l 1 
(1 H.dd. J=1 1 .2Hz).7.1 4-7^0(3H.m).7.24-7.30(2H.ni) 








colorless solid 


35 
40 


8 


a™* 


NMR spectrum 6 (CDCIj)opfTu0.84(3HW=7.5Hz),0.95-1 .81(40 
Km), 1 .87-Z04(2H^)Z21(1 H.d. J=10Hz)^29(6H^) r 2.36(1 a«U= 
1 5.5Hz)Z40-2.48(1 rim)Z59-268(3H^n)^.86-2.94(1 rUn).3.02(1 
H.t.J=10Hz).3.1u(1H.s).3^2(1Hd«U=10.7.5Hz).3.32(3Ks).3.41(1 
rU>rs).a45-353(1 Hjn).3.59(1 Kd.J=7.5Hz).3.64-3.72(2Km)A97- 
4.07(4Km).4.43(1 H,d.J=7.5Hz),4.440 H,s),4.91 (1 H.d, J=5Hz),5.1 1 
(1 H.dd, J=1 1 ,2.5Hz).7.1 3-7.20(3H.in),7.23-7.30(2H.m) 
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50 



55 
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Reference 
example 


R» 


Description and physical properties 


9 




colorless solid 

NMR spectrum d(CDCI^ppm.-0.85(3H.tJ=7.5Hz).1.00-1.82(34 
rim3j.87H.97(1rW.1J8-Z06(1H^mi(1KdJ=10H2X2JCr-2. 
4tMH,mJx-o /(.orl^J.Z-47 - Z-5 7k 1 HjnJJZ.o5-Z.7Ztl HjnJ.Z.lHr-Z.84 
(1rim)^.02(1Kt^10Hz)^.11(1ris)^1-3^1(1rim)^2(3K8). 
3.37(1HJbrs).3.46-3.54(1H^»).3.59(1Hd,J=7.5Hz).3.70-a79(2H. 
m).3.96-4.05(2H.m).4.42<1 ris).4.44(f H.«W=7.5Hz).4.68<ZH.d. J=6. 
5Hz).4.«Xl H.(U=4.5Hz),5.1 3(1 Kd<U=1 1 ^5Hz).6^1(1 Hdt, J=1 6. 
6.5Hz),6.63(1 ridU^I 6Hz).7-20-7.27(1 hUn).7.33(2H,W=7.5Hz).7.4 
1<2H.d.J=7.5rte) 


10 




pale brown amorphous solid 

NMR spectrum o (OTCHj)ppm#.D^3n,t>J=7.5lw 

H.mXl .87-2.01 (2Hm)^20(1 H.«U=1 0.5Hz)^28C6Ks)^37(1 H.cU 

=1 5.5Hz).2-37-2.46(1 HjiO.2.61 -2.70(1 H jnX2.86-Z96( 1 Km) .3.03 

(1H,t^1(^J.08-3^5(4H^)^2(3H^),3.40(1H^)J.43-3.5^ 

KmX3.61-3.70(1 Km),3.72(1 Ks)4.98-^l-06(2Km).4^8(2H t t.J=6^ 

Hz).4.36-4-4K2Km).4.93(1 H.d J=5HzX5.1 3(1 H.dd»J=1 1 J2Hz).6.85 

(1 H,d,J=2.5Hz).6.94(1 H,dd.J=5.3.5Hz),7.1 5(1 H,do\ J=5.1 Hz) 


11 




colorless solid 

NMR spectrum 5 (COCI^ppfn^.85(3H,t, J=7.5Hz). 1 .0 1 - 1 .70(33 
H^Xl^8(1HJbrsXl.87-2.04(4l<m)^ 

s).2.36(1 K<W=1 5.5Hz),Z39-Z46(1 H,m).Z64-Z72(3H,mXZ87-Z 
95(1H4*0.3.02(1H f W=10H^^^ 

3.32(3lisX3.43(1 Kbrs),3.45-3.53(1 HmX3.60(1 K<t^=8Hz).3.63- 

3.72(2H^)A97-4.09(4HjnX4^ 

H.d.J^Hz)A10(1Kdd.J^ 

H.m) 


12 




pale yellow amorphous solid | 
nwr\ spectrum o Vwui^/ppniAj.woii,w = / / • . / %»v *so 
H^)J.86-2.03(3H^)^2<1H.a.J=10.5Hz)^28(6Ks)^34(1H.d,J 
=1 4.5Hz)Z33-Z.47(1 Km).2.64-2.74(1 Km)Z83-2^3(1 H jn).3.00 
(1 H,t.J=1 OHz).3.09(1 rU),3.21 (1 H.dd. J=1 0.7.5rte).130(3H.s).3.37 
(!H4»rs).3.42-3.57(2H4n),3.6e-3.80(2Hjn).3.87-4.04(2rMn).4.08- 
4.24(2H^n).4^3-4.44(4Km).4.77(1Hd,J=4.5Hz).5.10(1H.dd.J=11. 
2.5Hz),6.84-6.99(3H.m).7.22-7.33(2H.m) 
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Reference 
example 


R 5 


Description and physical properties 


13 


CCP 


colorless amorphous solid j 

NMR spectrum 5(COCI^ppo»A84<3KtJ=7.5Hz).0.96-1 .70(33 

Hjn).1^&-2.02(3Hm)Z22(1H.<U=10.5Hz)^28(6H«)^.34(lH,d,J 1 

=1 5.5HzX2.38-246{1H.m).2.64-2.71(1 Km).2.84-2.92(1 H.m).3.00 I 

(lHAJ=10Hz)3.1 1(lrU)^1(1Hdd.J=10,7Hz).3.30(3Hs) ( 3.36(1 I 

H4>rs)^.42-3.53(2rim) f 3.67-3.77(2llm)^7(3ris).3^2(1 Hd. J=1 1 

0rteX3.94-4.02(1 KmX4.1 1-4.17(1 Hn0.4.21-4.27(l HnO.4.35-4.4 

5(4H^),4.75(lKa^=5Hr).5.11(1Kod.J=11^5H Z ).6.85--6.99(4H 
m) 1 


14 




colorless solid j 
NMR spectrum 6 (CDCI,)ppm:0.85(3Kt*J=7.5Hz)A84-1. 70(33 
Km),1 33-2.04(3Km)^21 (1H,dU=1 0.5Hz).228(6l-U).2.34(1 H.(U 
=1 5.5HzU.37-2.47(1 H^n).2.64-2.73(1 HjnX2.83-293(1 H.nO.2.99 1 
<1H.t^10Hz)^.10(lH^mi(1H^d.J=10.7.5Hr),3.30<3H.s) ( 3.38 
(1H^),3.43-3.50(1H^i) > 3J2(1KcU=8H2)^.67-3.82(2H4n).a79 
(3H^).3.9O-4.00(2H^).4.O8-4.19(2Km).4.32-4.44(4H^n).4.75(1 
H^l^.5Hr).5.06-5.15(1H4n).6.45-6.58(3rim) f 7.18(1Ht.J==8H2) | 


15 




colorless amorphous solid J 
NMR spectrum 6 (CDCI,)ppm:0.84(3H,t^=7.5HzX0.98-1 .70(33 1 
H^).1^7-2.02(2Km)^0«1H^)^1(1Kd.J=10.5H2)^J28(6H^). 
233(1 H.dW= ! 5.5Hz)^37-2.46{1 H jn)i64-2.72( 1 H.m).2.83-2.9 1 
(1rim)^99(1Kt^1()Hz).3iJ9(1H^).3^1(1Kd<tJ=10.5.7.5Hz)^ 
0C3H^)A37(1Hjbrs),3.-i2-a53<2H^n) r 3.67-3.80(2Hm).3.76<3Ks). I 
388(1 H.<U=1 0Hz).3.92-3.99(1 rW.4.00-4.06(1 H.m).4. 1 1 -4.1 7(1 I 
H^.4.33-4^3H4n).4.41(1H^)A74(1H.dl^.5H2)^.10(1H,d<W 
=1 1 r 2.5Hz).6.83(2H.d. J=9Hz).6.89(2H.d. J=9Hz) I 


16 




colorless amorphous solid 

NMR spectrum (J (COCI J )ppm.-0.85(3H.tJ=7.5H2).0.97-1 .75(34 
Km).1 .83-1 97(2Hm)2-1 2(1 Hd.J=10.5Hz).Z23-2_45(2H.iTi),2_27 
(6H,s).2.64-273(1 Km)Z78-2.90(1 Hm).2.95(1 Kt J=10Hz).3.07(1 
H.s).3.1 7(1 Kd<U=1 a5.75Hr)4^6(3H^).3.30-3^3(4Km).3.63-3. 
90(3rim).4.0«-4.1 5(1 Hm),4.26-4.37(1 H.m).4.32(1 Kd. J=7.5fte).4. 
42-4.54(2Hm).4.44(1 Ks).4.58(1 KdlJ=5rte).5.05-5.1 2(1 r1.mX7.04 
(2H.d,J=9Hz).8.24<2H.d.J=9Hz) J 
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Reference 
example 


R* 


Description and physical properties 


5 

10 

15 


17 


• 


pale yellow solid 

NMR spectrum d (COa^pmH).84(3KtJ=7.5Hz).a97--1 .70(33 

M m\ 9 9P/ALI #»\ 9 T7— 9 A^IM m\ 9 «A 9 79/ tU ml 9 OA 

-2.88(1 Km)^97(1KW=10Hz)^.07(1Ks).3^0(1 H,dd\J=10.5.7.5H 
z),3^8(3H^W.38<1Ks).3.41-3^1(2Hm) t 3.65-3.76<3liin)A87-a 
96dKm) f 4.1t-4.16(1Km).4^3-4^8<1H4n).4J5(1H^.J=7^Hz).4. 
39(1 Ks).4^9-4.46(2Km).4.64(1 KdU=SHz}.5.08(1 H.dd,J=1 1 .2.5H 
z).6.99(2H.4J=8.5Hz),7-95(2H.d.J=8.5Hz) 






colorless amorphous solid 


20 


18 




H ml 1 ft A— 9 09f 3M ml 9 90f 1 M H .1=1 0 KUt} 9 91—9 «T7f 914 m^ 9 14 
(8Ks)^.64-2.73(1 KmX2.82-2.92(1 Km).3.00(1 H.t. J=1 0Hz)^.08(1 
rUs).3.17-3.40(2Km).3.30(3H.s).3.42-3.56(2KinU.65-3.78(2H. 
tn)A86-4.00(2Hn0.4.05-4-20(2Hm).4 -30-4.43(4Hm),4.76(1 H.d.J 
=4.5Hz).5.1 0(1 H.<fcU=1 UHz).6.61-«.70(2H.m).8.74(1 Kdd.J=8^. 
5Hz).7.1 7-7.28(1 rUn) 


25 






coloriass amorphous solid 


30 


19 




NMR spectrum d(CDCI^ppmA.85(3H.t.J=7.5Hz).0.97-1 .75(33 
H.nO.1 .8G-2JCXX3Hm)Z21 ( 1 H.«U=1 0.5Hz),2L28(6H r s),2.32(1 H.4J 
=1 4.5Hz).2.37-2.45(1 rtm).2.64-2-72(1 H,m),2£3-2.91(1 H,m).2.98 
(1 HXJ=10Hz) .3.1 0(1 H.s).&21 (1 rtdd, J=1 0.7Hz),3.29(3H.s).3.38(1 
H4>rs),3.42-3.52(2Km)^.68-3.77(2H^n)^.82<3H^X3A3-3.89(1K 
mX3.87(3rU).3.90-a97(1 HnO.4.0 1 -4.07(1 rW,4. 1 0-4.1 7(1 H^n). 
4J2-4.4«3rUnX4.46(1 Ks).4.66<1H.dJ=4.5Hz).S.10(iadd.J=1 1 Jt 
Hz).6.48(1 Kdd,J=8.5.3Hz).6.56(1 H.d.J=3Hz).6.78(1 H.d, J=8.5Hz) 


35 






colorless solid 


40 


20 




NMR spectrum 6 (COCI,)ppmKI.85(3H,t,J=7.5Hz).1 .02(3H.d,J= 

H.d.J=1 (XSHz)^29(6lisU33-Z48(1 Km)Z36(1 Kd. J=1 5.5HzX2. 
63-2.72(1rim)^8S-2.9«1H^)^02(1H,t^10Hz).3.10(1ris).3^ 
2X1 H.oHJ=1 0.7-Srte).3.32(3H^).3.41 (1 Hs)A44-3.53(1 Hjn).3.57(1 
H.d.J=7.SHj0.3.M-3.76C2Hvn)A96^.10(4H^).4.16^^7(2Hjn). 
4.38(1 H.s).4.42(1 H.dlJ=7.SHz).4.92(1 H.d. J=5Hz),5.1 2(1 H .dUJ=1 1 . 
2Hz).6.84-6.96(3H.m).7.21-7.32(2H.m) 



45 



50 



55 
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21 




colorless solid 

NMR spectrum ^(CDCI^pptre0.85(3H > W=7.5Hz}.0.96-2.05(40 
rim)i21(1H,ciJ=10.5Hz)^-25-2.40<1Hm)Z32(8Hs)Z40-2.55<1 
HmX2.80-2.70(l H,mX2.85-2^5(1 rim).3.02(1 KW=9.5HzUlO(l 
Ks).3^0-&27(1 H.m).3.32(3H.s).3.40(1 hU).a45-3.55<1 H.m),3.59 
(1 H.d. J=7.5Hz) A65-3_75(2H.m).3.95-4. 1 5(6H.m).4.41 (1 H.s),4.43 
(1 H.d.J=7^Hz).4.90(1 H.cU=5HzX5.1 1 (1H,dd.J=1 1.2Hz).6.90-7.00 
(3H,m).7.20-7.30(2H.in) 


22 




colorless amorphous solid 

NMR spectrum (5(CDCI^ppm.-(L85(3H.t^=7.5Hz).038-1 .70(33 
KmXl-85-Z05(3Km)Z20(1 KdJ=10.5Hz)^9(6Hs)Z35(1H.d, J 
=15.5Hz)^40-2.48(1H f m)j2.65-2.72(1H^i)i85-Z93<1rimW.01 
( 1 Kt. J=1 0Hz).3D8<1 aa)^.09-3.1 8(2H.rr0.3.22(1 K«ktJ=1 0.5.7.5H 
z)A32(3Ks).a39(1 Kbrs).3.45-3.53(1 Km)^.59(1 H.ctJ=3 5Hz).3.6 
5-3.75C2rim).3.98^.07(2H.m).4.14-4^S(3H^n).4.42(1Kd.J=6.5H 
z).4.89<1 H.d, J=5Hz).5.1 1(1 H.dd,J=l 1 ,2.5Hz).7.1 8-7.42(5H.m) 


23 


o o 


colorless solid 

NMR spectrum <5(CDCgppni:0.84<3H.t^7.5Hz).0.95<3H,d.J= 
65Hz)JJ)6-1.70(30Hm).1.86-2.02(3H^n)^.19(iad,J=10.5H2)^. 
29(6H3)^^1Kd.J=15.5Hz)JL38-2.47(1Kni)^.62-2.S8(1Kni).2. 
88-2.95(1 H.m),3.01(1 HXJ=1 0Hz).3.02(1 H.s).3-22(1 H.dd.J=10.7.5 
Hz).3.32(3Ks).3.35-3.54(5Km)^.56(1 KtU=7.5Hz),3.68(1 Ks).3.9 
8-4.05(2Rjt0.4.08( 1 Ks).4.3 1 -4.38(1 Km).4.41 ( 1 ftd J=7.5Hz).4.43 
-4.50(1 Km).4.91 (1 H.d. J=5Hz).5.07(1 H.dd, J=1 1 .2Hz).7.56-7.7(K3 
Hm).7.90-7.96(2H.m) 


24 


Me 


brown solid 

NMR spectrum d(CDCI^ppmKI.85(3H.t.J=7.5Hz},0.92-1.70(33 
Km).1^0-2.01(3Hm)Z21(1 H.dJ=1 0Hz)^28(6H js)^36(1 H.d.J= 
14.5Hz)^7-2.45(1rim)A6O^2.70(1rim)AS5-2.98(1H^0^95(3 
H,s),3.02(1 H,t,J=10Hz).3.09(1 H,s).321 (1 H.d<W=10.7.5Hz).3.32(3 
H^W.39(1ribr8).3.43-3.58(4Hm).3.60-3.75(2IVn)^.95-4.05(2H 
mX4J7-4J3(2H^)A35(1Hs)A41(1H.dd^5Hz).4^0(1H.dJ=4. 
5Hz).5.1 1(1H.dd.J=1 1.2Hz).6.68-8.77(3Km).7.2O-7^0(2H^n) 



30 
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25 




colorless solid 

H^)JJ7-2i)3(2Hm)^^0(1KdJ=10Hz)Z29(6H^)^.37(1KdJ= 
15.5HzXZ38-2.48<1 Hm).2.63-2.71(1 Km)X86-2.96(1 Km).3.03(1 
Kt. J=9J5Hz>J3. 1 3(1 K*)4-2 1 (t Hd<U=1 0,5.7.5Hz).3.32(3Rs).3.36 
-3.52(4Hm)^.52-3.67(2Km)A73(1 Ks),3-95-4. 10(2H,m).4.28-4. 
48(4KinX4.93(1 Kd. J=5Hz).5.1 4(1 Kdd.J=1 1^5Hz),7-32-7.59(4H 
m). 7.74(1 H.d.J=8Hz),7.85(1 H.d. J=8Hz).8.06(1 H.d.J=8.5Hz) 


26 


OCT' 


colorless amorphous solid 

NMR spectrum S (CDCI,)pprrc0.85(3H.W=7.5Hz).0.94-1 .80(34 
H.nO.1 J6-2jM(2HjfuX20(1 H,d^10.5Hz)^30(6H,s),2.36(1 H,dJ 
=1 5.5Hz)Z37-2.50(1 KmX2.60-2.67(1 Hm).2_83-Z92(1 H.m).3.02 
(1 KW=10Hz) J.04-3.1 5(3Hm).3^0(1 Kd<U=10.5.7.5Hz)3.31(3K 
s).338(1 H.bn0,3.41-3.53(2HinX3-55-3.65(1 Hm).3.71 (1Ks).a93- 
4j03(2Hn0.428^J5(2H4n}A38(1KdJ=7.5Hz).4.44(1HA).4.91(1 
K<U=SHz>.5.13(1U.d«U=1 1,2Hz), 7 .35(1 H,dd,J=8.5.l Hz),7.38-7.5 
0(2H,m),7.65(1H.s),7.73-7.83(3ttm) 


27 




colorless solid 

NMR spectrum <5 (CDCI »)ppm3u.86<3H.t.J=7.5Hz).0.93-1 30(34 
Hn0.138-2.01(2Km)i17(1HAJ=10-5Hz)^27(6H^)i3l(1Kd.J 
=1 55Hr)Z35-2.43(1 Hm)JL65-2.73(1 Km)A83-2.98(2lim)^.10 
(1 HsX3.1 8(1 adVU=10.7Hz).3Z8(3Hs).3.32-3.38(1 HJ»rs)^38-3. 
47(2H^n).3.70-3.78(2H^n).334-3.93<2Hm),4^6-4.4O(3H^i).442 
(1 Ks).4.49-4^4(2Hm).4.88(1 K<U=4.5Hz).5.1 3(1 H.dd.J=1 1.5.2H 
z).6.89( 1 H.d. J=7.5Hz).7.32-7.53(4KmX7.73-7.79(1 Km) A24-8.3 
2(1 H.m) 


28 




colorless solid 

NMR spectrum . (J (CDCI,)ppm.O.85(3H,W=7.5Hz).0.97-1. 73(33 

H ml 1 U.1—9 nflflU —,1 9 17/ 1U J .1=1 A CU^ 9 lOflM dJslSSHr') 

2.29(6H^).2.37-Z50(1 Hjm)2 .65-2.73(1 Km).2.76-2-85(1 KmX2.9 
0(1 Kt*J=1 0Hz).3.1 1 (1KsX3.15-326(1 Km).3Z4(3Ks).3.34(1 HJbr 
s),3.39-3.50(2Hm).3.68-3.79{3am).3.81-3.89{ 1 Km>.4.1 6-4.23(1 
Hm).4i6^^4(3Hjn).4.42-4.48(2H/i»).450(1H,s).5.11(1H.dd.J=1 
1 ,2.5Hz).7.16-7.21(2Km).7.28-7.33(1 Km).7.37-7.42(1 Km).7.70- 
7.80C3H.m) 



31 
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colorless amorphous soKd 

NMR spectrum <5(COCI a )ppm.-0.85(3H.t,J=7.5Hz),0.97-1 .83(38 
H^,137-2.02(2Km)Z20(1H4U=10.5Hz)i28(6H3).2.33(1K<U 
=1 5.5Hz>^.38-2.46(1 Km)^.60-2.79(5H^n)^84-2.94(1 H.m).2.98 
(1Kt^=10Hz).3.O9(1Ksmi(1Kd<iJ=10.5.7^Hz).3^O(3H^) ( 3-3 
7(1H*rs).3.42-3.55(2Hm),3.6«-3.79<2H^n).3J>1-4.01(2H^n).4.O7 
-4^3H^.4^2^.42(3H4n).4.73(1H.d.J=4^Hz)^.1l(1H.d<W=1 
1.2.5Hz).6.65-6.72(2Hm).7.04(1H.t.J=8Hz) 


30 




colorless amorphous solid 

NMR snectrum 6 (CDCDoomO &SC 3H t- .1=7 5M7) A 4V1 fit f 17 

H^.I^7-Z02(3H^n)Z21(1H.d.J=10.5Hz)Z28(6lis)j2JJ4(1Kd,»J 
=15.5Hz)^.39-2.46(1Kni)i63-2-78(5H^n)^83-2.92(1H.m)j2.99 
(1H.t.J=10Hz)^.10(1H3)^1(1H.ddJ=10.7.5Hz).3.30(3H^).3.35 
(1 Kbrs).a42-3.54(2H^i)^.6a-378<2H r m).3.a7-4.0O(2Kn 1 ),4.O3- 
4.1 7(3Km).4.32-439(2Hn0.4.43(1 Hs).4.73<1 K4 J=4.5Hz).5.1 1 (1 
H,dd,J=1 1 ,2_5Hz),6.63(t H,oV=2.5Hz).6.71 (1 H.d4.J=8.5.2.5Hz).6.9 
6<1H.d.J=8Hz) 


31 


CO- 


pale yellow amorphous solid 

f^nnr\ spocuum o vwt#wi^ppnni.ee > uj»oiwcai Jn.eacti t.%i = /.o 
Hz).0.93-1 .70(32ftm).1 -86-2.05(3 H,m).2.1 9-2JZ50 Hm),2.29(6H. 
s)JL364L37(total IH.each dVJ=15Hz).2.39-2.47(1H.m)^.61-2.70 
(1H^n)^.85-3.12(4H.m).3^2(1H.dd.J=10.5.7.SHz).3^3-3.34{1H. 
m) r 3.32(3H.s).3.36(1 Kbrs)4.43-3.60(2Hm).3.48( 1 H.bre).3.e3-3.7 
5(1Km).3.79.3.80(total IH.each s),3.96-4.35(5H.in).4.40(1H.d.J 
=7.5Hz).4.88.4.9 1 (total 1H.each dJ=4.5Hz}.4^3-5.03(1Hjn).5.0 
7-5.1 6(1 H.m).6.79-6.92(2H.m).7.07-7.1 8(2H jni) 


32 


OCT 


colorless amorphous solid 

NMR spectrum 6 (CDCI^ppmA82,0.85(total 3H.eaeh t^J=7.5 
Hz), t .00-1 -83(35H,nO. 1 .85-2.07(3H.m),2,1 8-2^5( 1 HmX2-29(6H. 
s)X35^.30<total IHeach d^l 5Hz)^33-2.47(1 H,m).2.64-2.74 
(1H^)^75-2-3«(3H^)i98-3.01(2H^).3^1H.d<U=l0.7.5H2). 
3.3U.32(total 3Heach sU39(1H4>re),3.43-3.54<1Hm).3.50.3.6 
Ktotal IKeach d^=7.5Hi).3.71-3.83(2Hm)^.96-4J>1C2Km),4. 
07-4.24(4H.m).4.43(1H.d.J=10Hz).4.83.4.88(total 1H,each d.J= 
4.5Hz).5.06.5.13(tataJ 1H.each dd,J=11.2Hz).6.77-6.85<1H,m).6. 
88-6.94(1 H.m).6.98-7.05(1 H.m).7.06-7.1 4(1 Hjn) 



32 
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33 




colorless solid 

NMR spectrum 5 (CDCI,)ppni:0.84,0.8S(total 3H,each t.J=7H 
z). 1 .0O-1 .70(33KnO,1 -85-2-05(3Kni)^20^2 1 (total IHeach d. 
J=l 0 JHz)Z29(6HLs)Z36^L37(totBl Irieach dW=I5.5HzX2-38- 
2_47( 1 H.m)Z66-2.74( 1 Hjn) JZJ8S-2J93V H.m).2J7-3.08(2Rm),3.2 
2(1H.d4J=10.7.5Hz).3.30,3.32(total 3H.each s).3.40(1H.brs).3.4 
4-3.53(1 Km).3JW.60(total 1H,each <W=7.5Hz),3.B7-3.79(2H. 
m).3.97-4.32(7Hjn).4^7-4.48(2Hjn).4.87,4.90(total IHeach <1J 
=4.5Hz).5.0a,5. 11 (total 1H.each dd,J=1 1 .2£Hz).6.79-6.90(3H. 
m).6.93-8.99(1H.m) 


34 




colorless solid 

NMR spectrum £(CDCf,)ppm£.24H>.3O(2H.m),0.52-O.59(2H, 
m)A84(3KtJ=7^Hz)J.04-1.69(34rtm)J^1»ibrs).1.87-1.95(1 
Km). 1.96-2.05(1 Km).Z21(1 H.<W=10Hz),2_29(6H,s).2.36(1 Hd.J= 
14.5Hz)Z39-2.47(1 HmX2.62-2.7K1 KmX2.85-2.94(1 HmX3.02(1 
H,t*J=1 0Hz).3.1 1(1 Hs).3JJ3(1 H.ddW=1 0.5.7.5HzX3.32(3HsX3.39 
(1H^.45-3.53(1H4n).3.59(1K<i,J=7.5Hz).3.70-3.77(2rim).3.80 
(1 H,ddU=1 1 .5.7HzX3.89(1 H.dd. J=1 1 .5.7HzX4.00-4.05(1 HmX4.07 
(1KdJ^.5Hz)A43(1Kd^7.5Hz)A47(ias).4J2(1HdJ==5H2).5. 
11(lH,d.J=9Hz) 


35 




colorless solid 

NMR spectrum d(CDCI^ppm^).84(3H.t.J=7.5Hz).a92- 1.80(45 
HmXl 87-2J>4(2rlniX2£1(1 Kd.J=10.5HzX2^9(6H,sX2-36(1 Hd. J 
=14.5Hz)^.39-2.47(1H^n),2.62-2.68(1H^n)X86-i95(1H^n)A02 
(1 HXJ=10Hz).3.1 1 (1 HsX3.22(1 H.dd. J=1 0.5.7.5Hz).3.32(3H.s).3.3 
9(1 HJjrsX3.45-3.54(1 H.mX3.59(l H.d.J=8HzX3.65-3.75(2HmX3.7 
7-3.87(2H^.3.98^07(2H^n),4.43(1H.<tJ=7.5H2),4.46(1H^).4.92 
(1 H.d.J=4.5H2).5.1 1 (1 H.dd. J=1 1 ,2Hz) 


36 




colorless amorphous solid 

NMR spectrum 5(COCI^pm.-0.84(3KtJ=7.5H2).0.88-1.78(47 
H.m).1 86-2.06(2H,mX2_20(1 H,dJ=lCL5HzX2^9(6HsX2.3B(1 Kd.J 
=1 4.5HzX2.38-2.47(1 HmX2.62-2.69( 1 HmX2.86-2.96( 1 HmX3.02 
(1 HXJ=1 0HzX3.1 0(1 H.sX3.22(1 H.dd. J=1 0.7.5Hz).3.32(3H.s).3.40 
(1 HsX3.44-3.54(1 H.m).3.59(1 Hd J=7.5Hz).3.64-3.74(2H^nX3.96- 
4.09(4H^n).4.43(1H.d.J=7^Hz).4.45(1H.s).4.91(1H.d.J=5Hz>.5.12 
(1H.dd.J=11.2Hz) 



50 



55 
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pale brown amorphous solid 



10 



37 




NMR spectrum 8 (COCgppm.-0.8CK1 ^1(49H,m).0.84(3HXJ=7. 
5Hz)J.86-2.06(2H^)^l(1H r d^ta5Hz)^9(6H^)i36(1K<U 
=1 5-5Hz)^39-2.48(1 Km)JL6(>-2.70(1 H,m),2.85-2.96( t KmX302 
<1lit**=9.5H*)A1 1(1H,e)A22(1KddL J=10.5J*5HzX&32(3H.sX3.4 
(K1 H.s)A44-3^4(1Km)A59(1 KaVJ=7^H2)^63-3.75(2>tfn).3.92 
-4.09(4H,mX4.43(1 K4 J=7.5HzX4.46(1 *is),4.92( 1 J=4^Hz),5. 
12(1H,dd,J=11.2,SHz) 



15 



Reference Example 38: 5-O-Desosaminylerythronolide A 9- [0-(phenethyl)oxime] 



20 



[0047] To a suspension of 4.80 g of erythromycin A 9-[0- (phenethyl)oxime] in 40 ml of 1 N hydrochloric acid, 50 ml 
of methanol was added at room temperature with stirring, and the reaction mixture was stirred at room temperature for 
3.5 hours. The reaction mixture was concentrated under reduced pressure, and then the resulting residue was added 
with ice-water, and the mixture was made alkaline with 10% aqueous sodium hydroxide solution and extracted with die- 
25 thyl ether. The extract was washed with water, and dried over sodium sulfate, and the solvent was removed under 
reduced pressure. The residue was purified by column chromatography (silica gel, dichloromethanermethanol = 50:1 
-> 25:1) to give 3.43 g of a pale yellowish brown amorphous solid. 

NMR spectrum 5 (CDCI 3 ) ppm: 0.85 (3H, t, J=7.5Hz), 1.01 (3H, d, J=6.5Hz), 1 .08 (3H, d, J=7.5Hz), 1.10-1 .75 (20H, 
so m), 1.88-1.99 (1H, m), 2.01-2.11 (2H, m), 2.25 (6H, s), 2.42-2.52 (1H, m), 2.59-2.71 (2H, m), 2.90-3.00 (2H, m), 

3.18 (1H, s), 3.23 (1H, dd, J=10.5, 7.5Hz), 3.40-3.70 (6H, m), 3.83 (1H, brs), 4.21-4.31 (2H, m), 4.38 (1H, d, 
J=7.5Hz), 4.38 (1 H, s), 5.23 (1 H, dd, J=1 1 , 2.5 Hz), 7.1 6-7.31 (5H, m) 
HR-MS m/z 694.43983 [Calcd. for C 37 H 62 N 2 O 10 (M + ): 694.44045] 

35 [0048] Compounds of Reference Examples 39 through 76 were obtained in the same manner as that described in 
Reference Example 38. 
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Roferenc© 
example 




Description and physical properties 


39 




colorless amorphous solid 

NMR spectrum 5(COCI 1 }ppm.-035(3KW=7^Hz).1i>2C3K<W 
=6.5Hz),1 .08(3H,d,J=7.5Hz),1.1 5-1 .75(20Hjm),1 .88-2.00(1 Km). 
2.03-2.1 4(2rim)^25(6ris)^32(3ris)^.43-2^3(1 KnO.2.60-2. 
72(2H.m).Z8&-2.96{2rim).3. 1 8(1 Ks).323( 1 H,dd^= J 0.7.5Hi),3. 
43-3.70(6H.m),3.82(1 Kbrs).4.1 9-4 .31 (2Hjn).4.34-4.43(2rim). 
5.23(1Kd€U=11^.5Hz).7.08(2H.d.J=8H2),7.10{2H.doJ=8Hz) 
HR-MS m/z 708.45891 
[Calcd.for C„H, 4 N a O f0 (M*):708.45610] 


40 




colorless amorphous solid 

NMR spectrum 5 (COa^ppm-0.85(3Ht^=75Hz).1.02(3H,d^J 
=7.5Hz>.1 .08(3H.d.J=8Hz).1 .13-1 .74(20Km).1 .89-1 .99(1 H.m).2. 
03-2.1 2(2Km)^.26(6H.s)^.43-2-53(1 rW2.60-2.72(2Km).2-8 
5-2.92(2H^n).3.18(1KsX3^4(1H.dd,J=10.5.7.5Hz).3.40-3.70(6 
rimX3.79(3Ks).3^3(1 HJbrs).4.1 7-4.28(2H^),4.3B(1H.d.J=6.5H 
z>,4.39(1 Ks).523(1 H.dd.J=1 1 Z5Hz).&84(2HA J=8.5HzX7.1 1(2 
H.d.J=8.5Hz) 
HR-MS m/z 724.45260 
[Calcd.for C M H M N t O 1 ,(M^:724.4510l] 


41 


Me 


colorless amorphous solid 

NMR spectrum S (CDCI>pm.-0.84.0.85(total 3H.each t,J=7. 
5Hz).0.94.0.98(totaJ 3H.each d.J=6.5Hz).1.06,1.07(total 3H.ee 
eh d,J=7.5Hz).1 .1 0-1 MK23Hjm>.1 .83-200(2H^n)4L02-2.1 2(1 
H,m),2.26.2-27(total 6H.eaeh sX2.44-Z55(1H.m),2.57-2.69(2 
H,m).3.07-3^8(3H.m).3.33-3.70(6H^n).3.82(1H>rs).4.03-4^2 
(2H,m).4.30-4.44(2H.m).5.18-5.27(1H.m),7.17-7.34(5H,m) 
HR-MS m/z 708.45672 
[Calcd.for C aa H M N,O, o (M*):708.45610] 
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42 




colorless amorphous solid 

NMR spectrum (5 (CDCI,)ppm.-0.85(3H.tJ=7.5Hz). 1.02-1. 70(20 
H^n).1.06(3ad.J=6.5Hz) I 1.1O(3Kd,J=7.5Hz).1.88-Z-O3(3H r m)^.O 
5-2.14(1 Hri);L2S(6HlsX&35C1 Hbre)Z42-2.53<1 amX2.60-2.73 
(4Hm)A1 7(1 HsU24(1 KddlJ=ia7.5Hz)A42-3.64C4Kir0.3.63<1 
H,s),3.70-3.7S( 1 l^m).3.82(1 Kbrs).4.00-4.1 (X2rim).4.37(1 RsX4.3 
9<1H.d.J=7.5Hz),5.23<1H.dd.J=11.5^Hr),7.13-7.33(5H^n) 


15 






HR-MS m/z 708.45746 






[Calcdfor C M H (4 N t O, 0 (ir):708.45610] 


20 

25 


43 




colorless solid 

NMR spectrum £ (CDCyppm:0.85(3HAJ=7.5Hz). 1.03-1 .75(26 

H4n).1.87-2.00(3rim)i.06-2-14(1KmXZ26(6Ks)A35(1H^)i44 

-2.53(1H^n)^.58-2.73(4H^n)^.16(1Ks),3JS4(1H,dd.J=10.5.7^H 

z)A44(1HJbrs) r 3.4»-3.64(3HmW.66-3JO(3Hfn).3.79(3as),4.0O- 

4.10(2Hm).4.38(1 H^).4.39(1 H,d.J=8Hz).5.23(1 H,dd.J=1 1 .5,2Hz). 

6.84(2H.d.J=8.5Hz).7.09(2H.d.J=8.5Hz) 

HR-MS m/z 738.46546 






[Calcd.fbr C M H M N 2 O t ,(M*):738.46666} 


30 
35 


44 




colorless amorphous solid 

NMR spectrum 6 (CDCI^ppm.-0-85(3H.t^=7.5Hz).1 .04(3H,d. J= 
6.5Hz).1.O9(3K<U=7.5Hz),1.15-1.80(27H^n).t.9O-2.0O(1Hjn)^.0 
8-2.1 5(1 Km)^25(6KU)JL29(1 H.s)JL40-2.55(1 Hjn>.2.60-2.75(4 
H.m).3. 1 7( 1 H,s),3 J24( 1 H.ddJ=1 0.5.7.5HzX3.40-3.61 (4Hm).3.65- 
3.75(2Hjn).4.t)0^.10(2rim).4^IKd^=6.5Hz).4.39(1H^).5^3(1 
Kdd.J=1 1.2.5Hz).7.10-7.30(5H.m) 
HR-MS m/z 722.47175 






[Calcd.for C Jt H M N l O I0 (M*):722.471 75] 


40 


45 


O * 


colorless amorphous solid 

NMR spectrum 5(CDCI^ppm.-0.85(3H.t.«l=7^Hz).1.03(3H.d,J= 
7.5Hz),1 .09(3H.d.J=8Hz).1 .1 5-1 .80(26Hm).1 .90-t .98(1 Km)Z06- 
2.13(1Km)^26(6H.s)JL28(11is)^.45-2.53(1H^n)Z59-2.70(4ti 
m),3.1 6(1 rU).3.24(1 H,dd. J=1 0.5,7.5Hz).3.45(1 HbrsX3.50-3.72(5 
KmX3.84(1 Kbrs),3.96-4.06(2Km).4.40(1 Kd,J=6-5Hz).4.40(1 Ks). 
5.23(1 H.dd. J=1 1 .2.5HZX7. 1 3-7.20(3H.m).7.24-7.30(2H.m) 


45 






HR-MS m/z 736.48631 
[Calcd.for C <0 H M N 2 O 10 (M*>:736.48740] 
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pale yellow amorphous solid 

NMR spectrum 5(CDCyppm^).85(3H.t^J=7^Hz).1.07(3H,d.J= 
WHz)JJ0(3K4J=7.5>bXl.16-1.73(20H^J.9O-1.99(IH^n)^.0 
6-2.1 4(1 Km).Z25(6rts).Z33(1 KsX2.43-2.5Kl Hm)^.61 -2.74(2 
KnO.3.1 7(1 H.s).3.24(1 KddJ=1 0.5.7.5HzX3.45(1 Hbrs).3.49-3.56 
(2Hm).3.56-3.63(1 H.m).3.71 (1 ris).3.73-3.87(2H.m) f 4.38(1 H.d J= 
7.5Hz).4.38(1 rU).4.69(2H.(U=6^Hz)524(1 Kdd. J=l 1 .25Hz).6.29 
(1 H.dtJ=1 8.6.5Hz).6J2(1 Kd.J=16Hz).7.22-7-28(1H.in).7.34(2H.t 
J=7.5Hz).7.40(2H.d.J=7.5Hz) 
HR-MS m/z 706.44045 
[Calcd.for C 1 ,H u N,O, s (M*)]:706.44045] 


47 




eoloriess amorphous solid 

NMR spectrum «(CDCI^ppnc0.85(3H f W=7.5Hz).1.04(3H.d,J= 
6.5Hz).1.09(3H.d,J=7.5Hz).1.1 5-1.72(20Hm).1 .88-2.00(1 HmX2.0 
4-21 5(2H.m).225(6H.s).243-252(1 Hm).2.60-2.73(2H,m).3.1 0- 
3^5(3rim)^3(1H.dd.J=10.5.7.5Hz)^.41-3.62(4Km).3.64-X75 
(2Hm).3.83(1 HJbrs).4^2-4^4(3Hm).4.38(1 H.d. J=7.5Hz).523(1 K 
dd.J=1 1.2.5Hz).6.84(1 H.cW=3.5Hz).6.93(1H.dd.J=5.5.3^Hz).7.1 5 
(1H.dd.J=5.5.1Hz) 
HR-MS m/z 700.39679 
[Calcd-for C 35 H 6O N,O, 0 S(M*):700.39687] 


48 




eoloriess amorphous solid 

NMR spectrum d(CDCI,)ppm:0.85(3H.t,J=7.5Hz).1.07(3H.d.J= 
7.5Hz).1.09<3Kd.J=7.5Hz).1.15-1.75(21H^n).1.88-2.03(3H^0^.0 
4-2.12(1H.m)^.25(6H.s)2^7(1H > s)^.43-2.51(1H > m)Z60-2.74(4 
Km),3.1 5(1 H.s).3_24(1 H.ddLJ=1 0.5.7.5HzX3.47-3.62(3H,m).3:67- 
3.76(2H.mX3.33(1 Hbrs).4.01-4.1 1(2H.m).4.30(1 I »-U).4.39(1 H.d,J= 
7.5Hz).S.22(1 H.dd. J=1 1 .2.5Hz).7.08-7.1 5(2H.m).8.47-8.54(2Rm) 
HR-MS m/z 709.44918 
[Calcdfor C„H 0 N,0 18 (M*):709.45135] 


49 




eoloriess amorphous solid 

NMR spectrum 6 (CDCI,)ppm.-0.85(3H.t^J=7.5Hz),1.03(3H,d.J= 
6.5Hz).1 .08(3H.d. J=7.5Hz). 1 .1 5-1.71 (20Km),1 .88-200(1 Km)2.0 
8-21 6(1 H.m).225(6rtsX234(1 H^)2-42-2.50(1 mn).2.59-2.73(2 
H.m).3.1 6(1 Ks).3.22( 1 H.d<W=1 0.5.7.5HzX3.38<1 ribrs).3.43(1 H.d. 
J=45Hz).3.47-3.60(2H^i).3.69-3J5(3H/n).4.15(2H.tJ==4.5Hz).4. 
33(1H,s).4.35(1 H.d,«J=7.5Hz).4.36-4.44(2rim),5J24(1 H.ddJ=1 1 Z5 
Hz).6.84-7.00(3H.m>.7.26-7.36(2H.m) 
HR-MS m/z 710.43442 
[Calcd.for C^NjC^M*)^ 1 0.43536] 
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50 


v ^N>lle 


colorless amorphous solid 

NMR spectrum <J(C0CIJppm^^5(3KCJ=7.5Hz).t 02(3Rd J= 

6^Hz).1.09(3HAJ=75rb).1J5-1.75<20H^).1^9-1^9(1Hm)X1 
0-2.1 8(1 Hm) r Z25(6H^)^.42-2.50C2H r m) > 2.60-i73(2rUn)^.1 7(1 
rUW^3(1H,dd,J=10.5,7.5rb)A38-3.45(2H^i),3.47-3.5B(2H^n). 
a72-3-88(3H^0,3^5(3H8) f 4. 1 4-4.28(2Hm).4.34( 1 rU).4.35-4-45 
(2KmX4 J6(1 H,(W=8Hz)A24(1 Hdd J=1 1 Z5Hz).6^6-«J9<4rinO 
HR-MS m/z 740.44435 
[C.lcd.for C„H« 4 N I O I ^M > ):740.44593] 


51 


""TOT 0 - 


colorless amorphous solid 

NMR eoaetmm A fCDCLVinHpfl acf ou a ■— -» eu— > t m<4U «J i 

■ifnr^ hfnuuum w isvi^V)pinaJ.e3wn > t a w^ / .SrlZJ, • •UoWH,0«*F s 

6.5Hz).1 .08<3H.d, J=7.5Hz).1 .14-1 .75C20Hjm>,1 .87-2.00(1 HnOjLO 
6-2.1 5(1 H^n)^24(6H^)^.36(1H^) > 2.42-2.50(1H^i>^.60-2.74(2 
H.m),3.17(1H.s).3^(1H.dd.J=10.5.7^Hz).3.40-3.58(4HmW.70- 
3.86(3hUn).3.8OC3H^).4.09-4. T 8<2Hjn).4.30-4.43(4Rm).5^3( 1 H,d 
d.J=1 1.2.5Hz).6.44-6.57(3H.m).7.20(1H.t.J=8Hz) 
HR-MS m/z 740.44573 
[CalcdJbr C M H M N l O 11 (M*):740.44593] 


52 




colorless amorphous solid 

NMR spectrum S (CDCl0ppm:0.85(3H.tJ=7.5Hr).1 03(3Rd, J= 
o^ru;, i .U9wn,a*«>~ # ^>nz/» i,i o^ i » / ov^uri«rnj« i -SJU^l .99v i rvnj^Q 
9-2.1 7(1 Hjn)^25(6H^)2.40-2.50(2rimX2.80-2.73(2Km) J.I 7(1 
Ksl3^2( t Hdd. J=1 0.7.5Hz).3.39(1 H,brs).3.43< 1 H.d J=2_5Hz).3.46 

-3.57(2H T m) > 3.72-3.85(3H^n).3.78(3H,s).4.02-4.15(2Km).4^1-4. 
40(4H/n).5^5(1H.dd.J=11^^rte),6.86(2Hd.J=9.5Hz).6^9(2H.d.J 
-9.5Hz) 

HR-MS m/z 740.44627 
[Calcd.fbr C M H a4 NiO, l (M*):740.44593] 


53 

■ 




colorless amorphous solid 

NMR spectrum <5(CDCI a )ppm:0.86(3KtJ=7.5Hz).1.04(3H.d.J= 
6.5Hz).1.07(3Kd.J=7.5H2),1.15-1.74(21H f m) r 1.89-2.OO(1H4nW.0 
3-2.11(1Km)A24(6Ks)Z42-2.50(1H/n)^.58-2.75(2Km)A13(1 
H,s).3.22(1 KddJ=1 0.5.7.5Hz).3 J9(1HJ)rsW.40(1 KdJ=2.5Hz).3. 
45-3.57(2Hjn).3.67-3.77(2H^»).3.81(1libra),4^0-4.32(3H^n).4.3 
5(1H.dJ=7.5Hz).4.38-4.53(2Km).5.23(1 H.dd.J=1 1.5.2Hz).7.01(2 
H.d.J=9Hz).8.24(2H.d.J=9Hz) 
HR-MS m/z 755.42020 
[Calcd.for C„H„ N,0 „(M*):755.42044] 
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pala yellow amorphous solid 

nmk spectrum o vouuij^pm^.oowrvt,*/^ /.DrlXA l .U3wH.a.%/ = 
7^Hz).1.O7(3KdJ s 7.5Hz}.1.15-1.75(2OHfn).1.80-1.69(1Hjn)^.O 
4-2.12(1Kfn}^25<6»U)Z27(1Ks)^.42-U1(1Km)X57(dHs)^. 
59-2.73(2H^n).3.15<1H,8U^2(1H.dd.J=10,7^Hz),3J7-3.43(2H 
m).3.46-3.57(2Hm),3.68-3.78(2tlm).3.81 (1 Hj>rs).4.1 7-4J25C2K 
m),4.27(1 Ks),4.33(1 H,«U=7^H2).4^5-4.4«(2Hm) I 5^4(1 H.dd, J=t 
1 .2.5Hz).6.97(2H.d f J=9Hz).7.96(2H,d, J=9Hz) 
HR-MS m/z 752.44624 
[Calcdfor CH M N,O lt (M*):752.44593] 


55 




colorless amorphous solid 

NMR spectrum o* (CDCI^ppmc0.85(3H.t.J=7.5Hz).1.03(3H.d,J= 
6.5Hz).1.08(3H,d.J=7.5HzXl.1 3-1.82(20H,m).1 .88-2.00(1 Km)Z0 
5-2.1 5(1 H,m)^.27(6H^)^30(lhU) f 2-45-2.54(1 Km).2.58-2.74(2 
rim),3.1 5(1 H.s).3.23(1 rWdJ=1 0^,7.5Hz)^5(1 ribrs).3.44<1 H.d. 
J=^H^^.46-3.57(2H^).3.68-3^6(3H^).4.<»-4^0(2Hin).4^8 
(1 H.s).4.31 -4.44<3Hm).&23(1 H.d<U=1 1 ,2.5Hz).6.60-6.75<3H.m). 
7.1 8-7.28(1 H.m) 
HR-MS m/z 728.42674 
[Calcdfor C„H n FN,0„(M*):?2&42594] 


56 




colorless amorphous solid 

NMR spectrum 8 (CDCI^pmtf.85(3H.t.J=7.5Hz).1.04(3H.d.J= 
7.5Hz)J.09(3ad,J=7.5Hz)J.16-1.75(20H^).1.87-2.0tK1»im)Z.0 
2(1 H.s)A07-2.l 6(1 H.m),2_24(6hU)^-40-2.5O(2H.m).2.57-2.74(2 
Hjn).3.18(1H.s).3^2(1H.ddJ=10.5.7.5Hz).3.38-3.57(4H^n),3.70- 
3.92(2H^i).3.85(3H.s).3.88(3H^X4.06-4.1 6(2H,n0,4.34-4.42(4H, 
m).5.24(1 H.dd,J=1 1 ,2.5Hz).6.43(1 H.dd. J=9.3Hz),6.57(1 H.d. J=3H 
z).6.81(1H.d.J=9Hz) 
HR-MS m/z 770.45834 
CCalcd for C„H„N t O„(M*):770.45649] 


57 




or uwn ainorpnuus soucj 

NMR spectrum d"(CDCI^ppm.-0.85(3H.td=7.5Hz).1.04(3K4J= 
6.5Hz).1.09(3H.d.J=7.5Hz).1.l4-1.83(21Hjn).1J7-1.99(1Hjn)i0 
4-2.1 8(3H.rn)^5(6H,s)^28(1 H*X2.43-2.52(1 HmX2.60-2.74(2 
rl^)A16(ms).3^4(1H.dd^l0.5.7.5Hz).3.40-3.95(6H^nX4.05(2 
HXJ^.5>lz).4.16-4J9(2H^n).4J4(IH^).4^8(1H.4J=7.5Hz).5i3 
(1 H.dd. J=1 1 .2Hz).6.84-6.95(3H.m),7.22-7.32(2H,m) 
HR-MS m/z 724.45457 
CCalcd.for C„H M N t O n (M*):724.451 01] 
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Qr° — * 


colorless amorphous solid 

NMR spectrum d(CDCI>pm.-0.85(3H.tJ=7.5Hz).1.04(3H.d.J= 
6.5H2).1.09(3H^^7.5Hz).1.15-ZOO(25Hjn)2.06-2.13(1H/n)Z2 
6C6Ks)^.33(1 Ks)^.45-2.53(ian0X6O-Z73(2Kin).3.1 XI Ks).3. 
24(1 H.d*J=10 ,7.5Hz)^.40-xei(4H^i),3.68-3.77(2am)A82(1 Kb 
rs).3.95-4.02(2H.m).4.1 1(2H.W=6Hz).4.38<11is).4^9(1 H,d,J=6-5 
Hz).5^3(1H.dd.J=11A5Hz).6^7.00(3H.m).7.20-7.30C2H.m) 

HR-MS m/z 738.46452 
[Calcdfbr C^ w N l O„(M*):738.46666] 


59 




colorless amorphous solid 

NMR spectrum d(CDCI,)pptnA85(3H.t^=7.5Hz).1.04{3H.d.J= 
6.5Hz).1 .09(3rid.w»=7.5Hz).1.1 0-1 80(20Hjn).l .90-2.00(1 H.m),2.0 
5-2.1 8(1 Km)^26(6H r s)^.40~2.50(2Hjm) > 2.60-2.75(2Kin).3.1 0- 
3^0(3Km)^4(1H.dd.J=10.5.7.5Hz) r 3.41(1HJ>rs)^.45-3.62(3K 
n0^65-3^3H^)A10^^4(3Hjn).4.39(1KeW=7.5Hz).5^3(1H, 
dd.J=1 1.2.5Hz).7.18-7.42(5H.in) 
HR-MS m/z 726.41315 
[Calcd.for C„H K N t O„S(M*>.726.41252] 


60 


o o 

d 


colorless amorphous solid 

NMR spectrum *(CDCI^pprru0.85(3H.W=7.5Hz).1.00(3H,d;J= 
7.5Hz).1 .09(3H,d.J=7.5Hz).1.1 2-1 .73(20H.n0.t .88-1 .98(1 Km).2.0 
7-2.14(1rim)^26(6Ks)Z44-252(1 H.m).2.62-2.73(3H.m).3.1 Kl 
H^).3^4{1H.dd,J=10.5.7.5Hz)^.32-3^9(iam)^.43-3.64(6Hjn). 
3.74(1 Ks).3.83(1 H.brs).4.1 3(1 rls).4.32-4.40(2rim).450-4.56(1 H. 
m).5.19(1H.dd ( J=11.5^Hz).7.61-7.70(3H,m).7.90-7.94(2H4n) 
HR-MS m/z 758.40365 
[CalccLfor C^«N t O„S(M*):758.40235] 


61 


Me 

0*^ 


colorless amorphous solid 

NMR spectrum d(COCI,>pprre0.85(3H.t.J=7.5Hz).0.99(3Hd.J= 
7.5Hz). 1 .08(3H.d.J=7.5Hz).1 .1 5-1 .75(20Hm).1 .85-200(1 HjnU.Q 
2-2.1 1(1 H,m),2.26(6H,s).2.41 (1Hs;,Z.4o-Z5Zll rl^n^ov-Z. /ZW 
H^)Z94(3H^).3.16(1H^).3i4(iadd.J=10.5J.5Hz).3^l8-3.60(6 
H4n)^.62-3.71(2HjnU.81(1Hi«rs).4Z2(2Ht.J==6Hz).42l9(ms).4. 
37(1 H.d.J=7.5Hz).S.23(1 Hdd. J=1 1 .2.5Hz).6.69-«.76(3rtm).7.20- 
7Z8(2Km) 

HR-MS m/z 723.46848 
[Calcd.for C I .H iS N 3 O w (M*):723.467003 
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62 




colorless amorphous solid 

NMR spectrum d (C0Cl^ppnu0.85(3H.tJ=7.5Hz).1 .00(3H.d.J= 
7.5Hz). 1 08(3H,<1J=7.5H2).1.1 3-1. 74(20Hm).1 .88-2.00(1 Km)^-0 
3-2.1 2(1 h»A1 9(1 H.sX2-26(6HsX2.45-2£3(1 HmX2.59-2.73(2 
fim).3.1 8(1 H,s).&24(1 H^dlJ=10A7^Mz).3.37-3.72(8H/n)4.83(1 
H4>rs).4^1-4.46(4Hm).5^4(1Kdd.J=1 1 ^L5Hz3.7 J1-7.56(4H.m). 
7.74(1 H.d. J=8Hz).7.85(1 H,d. J=8Hz).8.05(1 H.d. J=83Hz) 
HR-MS m/z 744.45572 
[Calcdfor C 4 ,H (4 N t O, 0 (M*):744.45610] 


63 




colorless amorphous solid 

NMR spectrum 5 (COC1>pm.<).eS<3H.t,J=7.5H Z ).0.99<3H.d.d= 
6^z).1.06(3H.cU=7.5Hz)J.10-1.78(20H^i0.1.88-2.10(3Hm>^2 
6t6H,s)^42-2.53(1Km)^.59-2-70(2H^n).a06-3.13(2Hm)^.18(1 
H^).3^2(1K<W.J=ia5.7.5Hz).3.34-3.41(2Hm).3.43-3.62(3H.m), 
3.69(1 H.s).3.82(1 H.brs).4.31 (1 H.d.J=7 JH2).4.34-4.42(2Hm).4.42 
(1Ks),5^4(1H.dd.J=11Z5Hi),7J4(1Hd4J=8.53te),7.40-7.47(2 
H^n).7.63(1 H.sX7.73-7.81 (3H.m) 
HR-MS m/z 570.34210 
[Calcd.for C„H 4 ^O 7 (M*-C.H„NO J ):570.34308] 


64 




pale brown amorphous solid 

NMR spectrum 5(CDCI^ppm.-0.86(3H,t.J=7.5Hz>,0.9&(3ad,J= 
6^Hz).1.06(3Kd.J=7.5Hz)J.14-1.77(21H^nXl.90-2.00(1H^n)^.0 
4-2.1 2(1rl^X2^3(6Rs)^30(1H.sX2.39-2.47(1H.m).2.59-2.75(2 
H^n).3. 16(1 H.s).3. 19(1 H,dd,J=1 0.5.7.5Hz).3.3O-3.39(2H^n).3.4O- 
3.55(2H^),3.70-382(2H^.4^7(1H,«U=7.5Hz).4.30-4.40(3H^n). 
4.48-4.57(2H.m).5JZ5(1 H.dd, J=1 1 ^5Hz).6.85(1 H.d.J=7.5Hz).7.32 
-7.52(4H,m).7.75-7.82(1 Km).8^27-8.33(1 Km) 
HR-MS m/z 760.45071 
[Calcdfor C 41 H M N,O M (M*):760.45101] 


65 




colorless amorphous solid 

NMR spectrum 5(CDCt,)ppm:0.87(3at.J=7.5HzX1.02(3H.d,J= 
7.5Hz)J.08(3H.4J=7.5rb).1.15-1.80C20Hni),1.90-2.00(1H^O^.O 
8-2.1 6(1 H.m).2^4(eH.sX2.38(1 HsX2.40-2.480 H.mX2-58-2.74(2 
H/n),3.1 8(1 H.s),3.21 (1 H.dd^=107.5Hz).3.35-3.41(2Hm).3.42-3.5 
6(2H^nX3.71-3.85(3H f m).422-4.33(3Hjn).4^7(1Ks).4.40-4.53(2 
HjnX5 J7(1 H.dd. J=1 1 ,2.5Hz).7.1 6( 1 H.AJ=2.5Hz).7.20( 1 H.dcW=8. 
5.2.5HzX7J4(1H.t«tJ=8.1Hz).7-44(IH.tiW=8.1Hz).7.71-7.80(3H, 
m) 

HR-MS m/z 760.45020 
[Calcd.for C4,H M N,O„(M*X760.45101] 
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Reference 
example 


R* 


Description and physical properties 


66 




colorless amorphous solid f 
NMR spectrum d(CDCI t )ppm^^5(3HXJ=7JHz) t 1.01(3H,d.J= 
7.5Hz).1 .06(3H.dJ=8HzXl .1 5-1 JB4C25Hjmi 1 *87-2JXX 1 H-m)^.05- 1 
2.15(1Hjn)Z24(6H^U43-2.51(1liin)^.6a-2.80(SHin).3.16(1H. 
s),3.22{1 H.dd.J=1 0.5J.5Hz),3.34-3.4O(1 Km)J.40-a58(»iin),3.6 
9-3J7(3H^n),4.09-^^0(2Hin).432(1Ks),434-4.44(2Hm).4.36(1 
H.d.J=7.5Hz).5^4(m*W=11Z5Hz).6.66(1H.<tJ=8Hz).6.71(1H,d. 
J=8Hz).7.06(1 H.t J=8Hz) 

HR-MS m/z 764.48230 I 
[Calcd.for C 4 ,H u N z O„(M*>.764.48231] J 


67 




colorless amorphous solid 

NMR spectrum 8 (CDa^pprrc0.86(3HXJ=7.5Hz).1.03<3H,d,J= I 

8-2.1 7(1 rtm)^5(6H^)X36(1 H,s)^.43-2.50(1 Hjn)^.58-2.8I (6 1 
Km),3.1 7(1 H.»W^3(1 KddJ=1 0.5.7.5Hz).3.39(1 H.o.J=4.5HzX3.45 
(1 Kd. J=2.5Hz).3.47-3.59(2H^n).3.7<>-3.86(3H.m).4.06-4. 1 5C2H, 
m).4.30-4.43(4rim)^25(1 H,dd.J=1 1.2.5Hz).6.64(1 H.d,J=2.5Hz).6. 
69(1H.dd.J=8.5.2.5Hz).6.99(1H.d,J=8.5Hz) 
HR-MS m/z 764.46142 
[Calcd.for C 41 H M N l O„(M*):764.4a231] I 


68 




colorless amorphous solid 1 
NMR spectrum d (CDCI^ppmX).84,0.85(total 3H.each t,J=7.5 
Hz).0.99,1.00(tota] 3H.each d.J=6.5Hz).1.08.1.09(total 3H.each 

H J=7 1 1 at— 1 7Vl QM m ^ 1 QfW 9 rkVl M 9 AO— 9 < 9#V-t LJ M \ I 

220-2.40( 1 Hm)^25(6ris)iL38(1 H.sX2.43-2.53(1 Hm)^.59-2.73 
(2HmX2J0-3JM(1Km)A1 5.3.1 7(total IHeach s).3^0-3.34(2H. 
m).3.35-3.64(4Rm),3.68-3.87(3Km),4.1 1 -4.32(3H t m),4.39(1 H,d. J 
=7.5Hz).4.90-5.07(1 H.m).5.20-5.30(1 H,m).6.73-6.89(2H.m).7.05- 
7.2<X2H.m) | 
HR-MS m/z 723.44292 
[Calcdfor C w H M N < O l ,(M*^1>:723.44319] 


69 


OCT 


colorless amorphous solid I 
NMR spectrum 8 (CDCI^ppm.-0.84,0.86(total 3H.each t.J=7H 
z).1.05.1.06(total 3Reach d.J=6.5Hz). 1.09. 1.11 (total 3H,each 
d\J=7.5rfe)J.16-2.07(23H^)^.09-233(1H^i)^25(6H.s)^36-2. 1 
53(2H.m).2.58-2.95(4H.rn).3.1 5.3.1 ©(total IKeach s).3.20-3.28 
(1 Km)^.35-3.45(1 Hjn)^.46-3.67(3H^nX3.72-3.91(3rMn),4.1 7-4. 
34(4H/n).4.38(1H.d.J=7JHzW^2.5^8(total IH.each d«W=11.2 
5Hz), 6.80-6.94(2H,m).7.00-7. 1 9(2H,m) 
HR-MS m/z 736.45127 
[Calcd.for C M H 44 N,O„(M*):736.45101] _\ 
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Reference 
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Description and physical properties 


5 
10 


70 




colorless amorphous solid 

NMR spectrum <* (CDCt^ppnu0A5{3H,tJ=7.5Hz).1 i)5,1 .06(tot» 
1 3H.«ach <tJ=7Hz).1-08.1 D9(total 3H.each oVJ=7.5Hz).1.15-1. 
75(21 Km). 1 .87-2.00(1 Hm),2.04-2.1 6(1 rlm)Z25(6Hs).235-2.40 
(1 Hjn).2.43-2.S2(1 HjnX2.60-2.76(2Hm).3.1 3(1 H.s).3.20-3.28(1 
H4r0.3.42-3.64(4rUn)^.7()-3.90(ZHjii)^.9o-4.46(7Hm).5.1 8-5.2 
7(1 H.m).6.80-7.00(4H.m) 


15 






HR-MS m/z 739.43839 
[Calcdfor C u H n N,O lt (M*):739.43810] 


20 


71 




colorless amorphous solid 

NMR spectrum 5 (CDCI > >ppm.-OJ20-0.30(2H.m).0.5l -0.6CK2H, 
m).0.84(3H.t. J=7.5Hz).1 -0O-1 .72(21 H.m).1 06(3H.cW=6.5Hz),1.1 0 
(3Kd^7.5Hz)J^8-2.00(1rim)^.08-2.16(1H^n)^25(6KU)^.33 
(1 Hs).2.43-2£2(1 Km)X60-2.73(2H^i)^.1 7(1 Ks).3.24(1 H.dcUJ= 
ia5J^Hz)A41(1H.d^^z)A44-3.64(3H4n)^7r>-3^2(5H^n).4. 
40(1 H.d.J=7.5Hz).4.42(1 H.s).5.23(1 H,dd. J=1 1 .2.5Hz) 


25 






HR-MS m/z 644.42528 
(Calcdfor C n H (0 N,O 40 (M*):644.42480] 


30 


72 




colorless amorphous solid 

NMR spectrum 6 (CDCl 1 )ppm*.85(3HW=7.5Hz).0.94-1 .77(30 
H I m).1.O5(3H T d.J=6.5Hz) 1 1.10(3H.d.J=7.5Hz).1 .88-1.98(1 H^n)Z0 
7-2.1 3(1 H.m).2.25(6H.s),2.3<Xl H.s).2.44-2.50(1 H,m).2. 60-2.71 (2 
H jiO.3.1 7(1 H.s).3.24(1 H.dd. J=1 03.7.5Hz).3.43( 1 H.d J=4.5Hz),3.50 
-3.82(3H,m).3.67(1 H.s).3.68-3.75(1 Km).3.78-3.90(4H,m>.4.40<1 
H.d.J=7.5Hz).4.43(1 H.s).5.23(1 H.dd.J=1 1 ,2.5Hz) 
HR-MS m/z 686.47084 


35 






[Calcdfor C„H M N,0 10( (M*):686.47 1 75) 


40 


73 




pale yellow amorphous solid 

NMR spectrum 6 (CDd^ppn«0.85(3H.W=7.5Hz) I 0.87- 1.75(33 
H,m).1 JJ5(3H.d. J=6.5Hz). 1 .1 OOHd. J=7.5Hz).1 .89-1 .99(1 Hm),2.0 
7-214(1Km)JL25(6H.s)^.32(1H.s)^.44-2.52(1Km)Z60-2.72(2 
H/n).3.18(1H^).3i4(1KddAl=10J.5Hz).3.43-3.4o<1H^i).3.50-3.6 
2(3Hjn).3.65-3.75(2Hjm),3.83(1 Hbrs).4.u4-4.1 (X2H W.4.40(1 H.d 
J=7.5Hz).4.42(1 H.s).5.23(1 H.dd.J=1 1 ,2.5Hz) 


45 






HR-MS m/z 700.48745 
[Calcd.for C J7 H ii N,O, 0 (M*):700.48740] 
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Reference 
example 




Description and physical properties 


74 




pale yellow amorphous solid 

NMR spectrum ^(C»CI,)ppnr0.80-1.80(35H^n).0.85(3H.tJ=7. 

6-2. 1 5(1 H.mX2^S(6rU).2.33(1 H.s).2.43-2.53(1 Km)X58-2.72(2 
»im).3.1 7(1 Ks),3^4(1 H.dcU=l0.7.5Hz),3.4O-3 76(6Km).3 82(1 HL 
brs)^2-4.07(2H^)A40(1H.dLJ=7.5HzX4.42(1H^).5^1H,dd.J 
=1 1.2.5Hz) 

HR-MS m/z 714.50347 
[Calcdfor 0^^0,^^714.50305] 


75 




pale yellow amorphous solid 

NMR spectrum 8 (CDCI^ppnv0.84(3RtJ=7.5Hz).1 JX)-1.30(24 
rviu.l .Uot3n,ow=o.9HzJ.l . 10l3H.a.J=7.5HzJ.1^8-2.00( 1hun)Xl 
6-233<2rUr0.2_25<6H.s)2.42-2^2(1 HmU58-2.75(2H.n0.3.08(1 
H^)^4(1H.dd^105.73Hz>.3^1risX3.46^3.72(3Hm)^.76-a 
98<3Km).4.1 8-4.30(2Kni).4.40(1 Hd J=7.5Hz).4.56(1 HdJ=l 7Hz). 
4.66(1 H.d. J=1 7Hz).5J24( 1 Hdd. J=1 1 ,2.5Hz) 
HR-MS m/z 676.41267 
[Calcdfor C n H w N s O„(M*):676.41463] 




Reference 
example 


R» 


Description and physical properties 


76 


cr 


colorloss amorphous solid 

NMR spectrum 6 (CDa J )ppm:0.84(3HXJ=7.5Hz) I 0S6<3H.d.J=6.5 
Hz)J.09(3Hd,J=7.5H2)JJ1-1^3lrlm).1.90-2.02(1rim)^.(»-2.1 
8(1H.m)^5<6H,s)^.41-2.50(1H^»)^.52-2.6O(1H/n)j2.61-2.7t(IH. 
m),297(3H.s).3.24(1 H.dd.J=10.7Hz).3.30(1 H,s).3.45-3.59(3Hm),3.6 
3-3.92(6H.ro),4.37(1 H.d,J=7.5Hz).4.68(1 H.s).5.22(1H.ddJ=1 1.2.5H 
z) 

HR-MS m/z 700.48766 
[Calcd.for C„H M N,O t0 (M*):700.48740] 







55 

Reference Example 77: 5-0-Desosaminyl-6-0-methylerythronolide A 9-[0-(1-methoxycyclohexyl)oxime] 

[0049] To a mixture of 1.10 g of 5-0-desosaminyl-6-0-rnethylerythronolide A 9-oxime and 0.32 g of pyridinium 
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hydrochloride in 1 1 ml of dichloromethane, a solution of 1 .4 ml of 1 , 1 -dimethoxycyclohexane in 4 ml of dichloromethane 
was added dropwise at room temperature with stirring, and the reaction mixture was stirred at room temperature for 19 
hours and then refluxed for 18 hours. The reaction mixture was added with water, and the mixture was made alkaline 
with saturated aqueous sodium hydrogencarbonate solution and extracted with diethyl ether. The extract was washed 
5 with saturated brine, dried over sodium sulfate, and the solvent was removed under reduced pressure. The residue was 
purified by column chromatography (silica gel, ethyl acetate:methanol:aqueous ammonia = 20:1:0.1 10:1:0.1) and 
the resulting solid was washed with diisopropyl ether to give 0.37 g of a colorless amorphous solid. 

NMR spectrum 5 (CDCI 3 ) ppm: 0.84 (3H, t, J=7.5Hz), 0.99 (3H, d, J=7.5Hz), 1.10 (3H, d, J=7.5Hz), 1 .07-2.02 (31 H, 
10 m), 2.09-2.20 (1 H, m), 2.25 (6H, s), 2.43-2.52 (1 H, m), 2.57-2.72 (2H, m), 3.00 (3H, s), 3.21 (3H, s), 3.24 (1 H, dd, 

J=10.5, 7.5Hz), 3.33 (1H, s), 3.48-3.60 (3H, m), 3.68-3.93 (4H, m), 4.38 (1H, d, J=7.5Hz), 4.54 (1 H, s), 5.23 (1H, 
dd, J=11, 2.5Hz) 

HR-MS m/z 71 6.47970 [Calcd. for 03^68^0! n (M + ): 71 6.48231] 

15 [0050] Compounds of Reference Examples 78 through 80 were obtained in the same manner as that described in 
Reference Example 77. 
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RofofOfMM 
examplo 


R» 


Description and physical properties 


78 


OEt 

O 


colorless amorphous solid 

NMR SDOCtmm 6 (CmCL)oamflll4(3Ht^7SHTS 1 00-9 rrf.tlH ml 
1 -06(3H,<W=8.5Hr). 1 .1 0(3H.d^=7.5Hz)Z08-Z 1 5(1 Hm)^J29(6H.s)^. 
32(1HL*)^48-2L55(1Km)^.60-2.68(1Hjn)j2.68-2.74(1Kmm3(1H. 
s)^S(1H^dUl s 10^7^Hz).3^1Hbrs)A45(2HA(U=7^Hz)^^0- 
3.62(3Hm).3.67(1H^).37»-3.89(JHm),3.83(lHi> re ).4.4t(1KAJ=7.5H 
z),4.54(1 H.s).5.24(1 H.dd, J=1 1 .2.5Hz) 
HR-MS m/z 716.48180 
[Calcd.for C, 7 H g# N I 0,,(M*):71 6.48231] 


79 


Oi-Pr 

o 


colorless amorphous solid 

NMR spectrum d(CDO,)ppm^.84(3H.W=7.5Hz).1.02-Z05(38HLm}, 
1.06(3a4J^3Hr).1JO(3H,d.J=7.5H Z )i06-Z18(1H^^JO(6rU)^ 
32(1 Hs).2.50-2.77(3H.m).3£1(1rU>rsX3.26(1 H.dd,J=10.7.5Hz),3.35<1 
HJ>rs).3.50-3.70(4H^)A72-3.80(1H^)A00^.09<1rtin),4.42(iad.J 
=7.5Hz).4.45(1 H.s).5.23( 1 H.dd. J=1 1 .5.2Hz) ! 
HR-MS m/z 730.49242 
[Calcd.for C tt H TO N I O„(M*):730.49796] 


80 


OMe 

o 


pale yellow amorphous solid 

NMR spectrum 6 (CDa*)ppm£.84(3H,W=7.5Hz).1. 00-200(31 H,m). 
1.07(3Hd.J=7.5Hz)J.10(3H.d^7.5Hz)^08-213(1H^)^6(6rU)^. 
31<1Ks)^.44-2.52ClHjn)X60-io8(IH4n)^.69-2.75(1H.m).3Ji0(3H. 
s) A22(1 KsU25(1 Kd<W=10.7.5Hz) .3.42(1 H.d.J=5Hz)3.49-3.64(3H, 

m)A67(1rM).3.70-3.81(1H^).3.83(1H.bre)A41(1Hd^l==8Hz).4.50(1 
H.«).5-23(1H.dcW=11,2.5Hz) 
HR-MS m/z 702.48524 
[Calcd.for C M H M N,O„(M*):702.46666] 



Reference Example 81 : 2 , -0-Acetyl-5-0-desosaminylerythronolide A 9-[0-(phenethyl)oxime] 

[0051] To a solution of 3.25 g of 5-O-desosaminylerythronolide A 9-[0-(phenethyl)oxime] in 40 ml of acetone, 0.53 
ml of acetic anhydride was added at room temperature with stirring, and the reaction mixture was stirred at room tem- 
perature for 4 hours. The reaction mixture was concentrated under reduced pressure, and the residue was added with 
water The reaction mixture was made alkaline with saturated aqueous sodium hydrogencarbonate solution and 
extracted with dichloromethane. The extract was washed with water, dried over sodium sulfate, and the solvent was 
removed under reduced pressure to give 3.45 g of a pale yellow amorphous solid. 
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NMR spectrum 8 (CDCI 3 ) ppm: 0.84 (3H, t, J=7.5Hz), 0.91 (3H, d, J=7.5Hz), 0.99 (3H, d, J=6.5Hz), 1.12-1 .52 (1 9H, 
m), 1.70-1.76 (2H, m), 1.90-2.00 (1H, m), 2.06 (3H, s), 2.05-2.14 (1H, m), 2.28 (6H, s), 2.61-2.68 (2H, m), 2.73- 
2.83 (1 H, m), 2.94 (2H, t, J=6.5Hz), 3.1 6 (1 H,brs), 3.42-3.60 (5H, m), 3.68 (1 H, s), 4.26 (2H, m), 4.46 (1 H,brs), 4.56 
(1 H, d, J=7.5Hz), 4.77 (1 H, dd, J=1 0.5, 8Hz), 5.24 (1 H, dd, J=1 1 , 2.5Hz), 7.1 7-7.31 (5H, m) 
HR-MS m/z 736.45008 [Calcd. for C3 9 H 64 N 2 0 11 (M + ): 736.45101] 

[0052] Compounds of Reference Examples 82 through 123 were obtained in the same manner as that described 
in Reference Example 81 . 
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Reference 
example 


R* 


Description and physical properties 


82 




colorless amorphous solid 
NMR spectrum 6 (C»Cl J )ppni*).84(3H^ 
7.5Hz).a99(3Kd^l=6.5Hr).t .1 3-1 -76(22Hjn)J .88-2.00(1 KmXZO 
3-2.1 5(1 HjT0^O«3rUm5(6Ks)^2(3H^6O-2.74(3H^^ 
86-L95(2H f m).3.1 6(1 H^U43-3.60(4Hm),3.68(1 HsX4.1 8-4.28(2 
rUnX4.47(1 HLbrsX4.56(1 rWJ^Hz)A75(1Kdd,J=10.5 t 8rb)e5^4 
(1 Kdd. J=1 1 .2HzX7.07(2H,d. J=8HzX7.1 OttH.d, J=8Hz) 
HR-MS m/z 750.48681 
[Calcd.for C 40 H M N 1 O 11 (M + ):750.46666] 


83 


MeCrO^' 


colorless amorphous solid 

NMR spectrum d (CDaJpf>ma.84(3HX J=7.5HzXaS2(3H.dJ= 
7.5HzXl .0(X3H,d t J=7.5H2) J .1 0-1 /78(22rimX 1 .89-2.00(1 Km),2^ 
6(3H,sX2.06-2J 4<1H^m6(6H^)^6<>-2.75(3Hjn) f Z88(2H,t T J= 
7HzX3.1 5{ 1 rU),3.41 -3.61 (4H^.3.68(1 rUX3.79(3H.sX4. 1 5-4.27 
(2Hm).4.47(1 KsX 4.56(1 H.A J=7.5HzX4.75(1 H,dd,J=1 0.5,8HzX5-2 
4(1H,oUU=11.5,2HzX6.84(2H t d.J=8.5Hz).7.10(2H ( d,J=8.5Hz) 
HR-MS m/z 766.46244 
[Calcd.for 0^^,0,^X766.46158] 


84 


Me 

0^ 


colorless amorphous solid 

NMR spectrum 6 (CX>Cl^ppfrc0^4A85(total 3H.eacfi t.J=7.5 
Hz).0.90,0.91 (total 3H.each d.J=7.5Hz).0.92,0.96(total 3tteach 

d,J=7.5Hz),1 .05-1 *5(25H,mXl .88-2.00(1 KmX2.00-2.1 7(1 H^nX 
2D52.06ttotaJ 3H.each s)Z25JL26(total 6H.each sX2.56-2.78 
(3H^X3i)6-3^0<2H^X3.36-3.60<4KmX3.65.3.67(to^ 1 Keach 

s) r 4.03-4.20(2Hjn).4.43A49(total IH.each sX4.55(1 H.<W=8H 
zX4.74.4.75(total 1 Keach dd.J=10.5,8HzX5.23.5.24(total 1H.ea 
ch dd,J=11JL5HzX7.16-7.33(5H.m) 
HR-MS m/z 750.46653 

[Calcd.f or C^HmNjO, ,(M^:750.46666] 
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o — 


colorless amorphous solid 

NMR spectrum 6* (CDCI,)pprrc0.84(3KW=7.5Hz),0.93(3Kd.J= 
7.5Hz).1.04(3H.d.J=7^Hz).l.10-1^9(21H^T0.1.9O-2.0O(3Hm)^.0 
1-2.08(1H^^06(3H3)jZ.09-2.18(1Km)Z26(6H^60--2.77(5 
H^n).3.15(1H r brs)4.42-3.59(3Km)A61-3.70(2H^n),4.00-4.10(2 
H^),4.47(IH.s).4.58(1H.dW=8»b).4.77(1H.dd,J=10^.7.5Hz).5^4 
(1H.dd.J=1 1,2.5Hz).7.13-7.33(5H.m) 
HR-MS m/z 750.46426 
tCalcd.fdr C 40 H H N > O ll (M*):750.46666] 


86 




pale brown amorphous solid 

NMR spectrum 6 (CDCI,)ppmtf.84(3RW=7.5Hz),0.93(3H,d**= 
7.5Hz).1.04(3H.d.J=7.5Hz).1.1 3-1.75(21 H.m).1 87-2.00(3H.m).2.0 
3<1IU)^()6(3H^) r 2.10-2.18(1H^i) ( 226(6ris)i54-2.77(5KmX3. 
14(1H^).3.43-3.60(3H4n)A61-3.72(2H^m8<3H^).4i»-4.09<2 
H^n).4.46(1H.s).4.57(1H.d.J=7.5Hz).4.76(1H.dd.J=10.5.8Hz).5i4 
(1 Kdd.J=1 1 ^-5Hz).6.84(2H.<tJ=8.5Hz).7.09(2H.a.J=8.5Hz) 
HR-MS m/z 780.47994 
CCalcd.for C 4 ,H n N 2 O lx CM*):780.47723] 


87 


o — 


colorless amorphous solid 

NMR spectrum (J (COCIj)ppmi)A4<3H.t.J=7.5Kz).0.93(3H.ctJ= 
7.5Hz).1.02(3H.d^=6.5Hz).1.1O-1.8O(25H^i).1.SO-2.0O<2Hjn)4LO 
6C3KsXZ.1 0-2.1 5(1 H.m)^26(6H,s) ( 2.60-i75(5rim).3.1 4(1 H,s).3. 
40-3.58(3Hjn).3.60-3.70(2H^n).3.95-4.10(2H/nX4.47(1H.s).457 
(1 H.d,J=8Hz).4.76(1 H,ddUI=1 0.5.7.5Hz}.5 .23(1 H.dd,J= 1 1 .2Hz).7.1 
0-7.30{5H,m) 
HR-MS m/z 764.48182 
[CaIcd.for C 4l H (a N 2 0„(M*>.764.48231 ] 


88 


or™ 


colorless amorphous solid 

NMR spectrum <5(COCI^ppm-0.84(3KtJ=7.5Hz).0.93(3H.d.J= 
7.5Hz).1 .01 (3Kd. J=6.5Hz).1.1 2-1.74(27Hjn).1 .90-1.98(1 H,mX2.0 
0(1 H,s).2.06(3H.s>.2.08-2.1 5(1 Hjn)^26(6tU)^.58-2.74(5Km).3. 
1 5(1 H^43-3.67(5H^).3-96-4.05(2Km),4.48(1 H^).438(1 H.d.J 
=8Hz).4.76(1 H.dd,J=10.5.8Hz).5.23<1 H.do\J=1 1 ,2.5Hz).7.1 3-7.20 
(3H.m).7.24-7.3CK2H.m) 
HR-MS m/z 778.49789 
[CalcAfor C 4l H w N,0„(M*):778.49796] 
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pale yellow amorphous sofid 

NMR spectrum <5 (COO^ppw0^5(3H,tJ=7.5Hz)X).93<3H,dJ= 
7£Hz)JJK(3K4J^.5Hz>JJ^ 

6(3KsX2.10-2.18(1 H^^6<6as)^62-2-75(3Hrn)^,16(1Ks)^ 
42-3^«3am)A65-3.73C2Hm)A49(1 Ks).4.57(1 H.<W=8Hz),4.63 
-4.73(2H.in).4.76(1 KdoV**=1 0.5.7-5Hz),5.25(1 Kdd, J=1 1 £SHz)#JZ 
8(1 H4J=1 6.6Hz),6.62(1 Hd. J=1 6Hz),7.23~7.28(1 Hm).7.34(2Ht. 
^7.5Hz)J.40X2H.d,J=7.5Hz) 
HR-MS m/z 746.45012 
(Calcd.fdr C«H„N l O„(M+>.748.45101] 


90 




pale yellow amorphous solid 

NMR spectrum 5(COCI^ppfn^34(3H r t^7^Hz)A92(3H,dU>= t 
7.5Hz), 1 02(3H,<tJ=6.5Hz). 1.12-1 .60(2 1 H.m). 1 .90-2. 1 SOKnO^O 
6(3H^) ( 2^6(6H r s)^.e0-2-77(3rimX3^9-3^4(3Hjn),3.41-3.55(3 
H^).a56-3.72(2rtm).4.16^.32(2rW,^^^^ 

HzX4.76(1 Kdd.O=1 05.7.5Hz).5^4(1 HdcU=1 1,2-5Hz).6.83(1H,d.J 
=2.5Hz),6.93(1 KddU*=5.5,3-5Hz), 7.1 5(1 H.dd, J=5.5.1 Hz) 
HR-MS m/z 742.40592 
[CalcoVror C 37 H w N,O tl S(M0:742.40743] 


91 


O — 


colorless amorphous solid 

NMR soectrum S (CDCLkxmrtQ 85(3HLt.J=7.5Hz) 0 9413H <LJ= 

■ ^•e»s* 9S^^*wV Mill %0 \ J^T^m ItV^ ^* »vi 

7.5HzXl .05(3rtd. J=7.5Hz).1 J 0-1 .75(21 H.mXl .87-2.01 (4H^n)^0 
6(3Ks)Z07-2.1 6( 1 Km).2£6(6HLs).2.61 -2.75(5rim)4-1 3(1 ri*X& 
42-3 J57(3H jn).3.58-3.70(2KmX4.00^l.1 0(2H jn).4.39(1 HU).4.58 
(1 H.o\J=7.5HzX4.76(1 Rdd J=10.5.7.5Hz).5.23(1 H,oUJ=1 1 Z5Hz). 
7.07-7.1 5(2Rm),8.46-8.54(2H,m) 
HR-MS m/z 751.46166 
[Calcd.fbr C M H M N,0„(M*);751.46191] 


92 




colorless amorphous solid 

NMR spectrum 5(CDCI^ppirc035(3Kt.J=7.5Hz).0.92(3H,d^ 
7.5Hz)J.01(3H.d,J=7.5HzXU4H.^^ 

5(3Rs),2.08(1 H,s),2.09-2.1 7(1 H,m)Z25(6Ks)^.60-i74(3Km),3. 
1 4(1 H.sW.40-3.54(3H jn)^.64-a75(1 H.mX3.77(1 Ks).4.09-4-20(2 
KmX4.35-4.44(3H t m).4.53(1 rid,J=8Hz).4.74(1 H.d<U=10.5,7.5H 
z),5.25(1H.dd,J=1 1Z5Hz).6.93(2H.d.J=8Hzl637(1KtJ=7.5Hz).7. 
3(K2rido\J=8J.5Hz) 
HR-MS m/z 752.44287 
[Calcd.for C Jt H #4 N,O tt (M*):752.44593] 
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OCi. 


colorless amorphous solid 

NMR spectrum S (CDCI^ppnv<).o4(3Ht^7.5HzXa92(3H.d.J= 
7^Hz),1.(XK3KdLJ=7.5Hz).1.10-1^S(21H^).1-9O-1^9(1H^n)^.0 
5(3H,8)^.1 0-2.1 8(2H^).2-25<6H^X2.60-2.73<3Km),3.1 «1KsX3. 
38-3.51(3Km).X65-3.74(1Kni)^.76(1Hj : ).l84<3K*).4.13-4^a(2 
H.mX4.34-4.44(3H.mX4.54(1 H^XJ=7.5HzX4.75< 1 H.d<W=1 0.53H 
z),5^4(1H.dd,J=11J r 2Hz),6.86-6.99(4H^n) 
HR-MS m/z 782.45772 
[Calcd.for C 40 H M N 1 Oi»(M*X782.45649j 


94 


MaO v ^^^,Q >>i ^ v 


colorless amorphous solid 

NMR spectrum A(CDCI^ppnv0.84(3H,tJ=7.5Hz).a92(3H,(iJ= 
7.5H2)J.01(3KdJ=7.5Hz).1.10-1^7C22Hjn).1.89-ZOO(iam)i.O 
o(3H^)^08-2.17(lHjn)Z25(6H.s)io0-2.75(3Hjn)A15(1Ks).3. 
4O-3.50(3Km).3.63-3.73(iam).a75(l Ks).3.80(3H. s ).4 07-4.1 8<2 
H4n).4.33-4.43(3Hjn).4.54( 1 H.dLJ=7.5Hz).4.75(1 H.dd. J=l 0.5.8H 
zX5.23< 1 H,dd. J=1 1 .2HzX6.45-6.56<3H.mX7.20(1 H.t.J=8Hz) 
HR-MS m/z 782.45422 
[Celcd-for C« 0 H W N,0 1S (M*X782.45649] 


95 




colorless amorphous solid 

NMR spectrum <J (CDClj)ppnc0.85(3HW=7.5Hz).0.92(3H,<tJ= 
7.5Hz)J.02(3ao.J=7^Hz).l.08-1.76(21H^n).1.90-2.00(1H^n)2-0 
5(3tisX2.1 1 -Z20(2Hiti)^6(6KU) r 2.60-Z76(3H.m).3.1 4(1 HsX3. 
40-3.52(3Hm).3.64-3.75(1 Hn0.3.77(3HsX3.79< 1 H.s),4.00-4.06(1 
Km).4.08-4. 1 4(1 Km).4.32-4.38(2Km).4.42(1 Hs).4.53<1 Kd. J=8H 
z).4.75(1 H.dd.J=1 0.5.7.5HzX5.26( 1 Kdd.J=1 1 JL5Hz).6.86(2Hd.J= 
9Hz).6.89C2H.d.J=9Hz) 
HR-MS m/z 782.45786 
[Calcd.for C< 0 H M N t O„(M*):782.45649] 


96 




colorless amorphous solid 

NMR spectrum «(CDCI^ppmiL85(3H,t^=7.5Hz).0.91(3H.<W= 
7.5Hz)J.02(3H.d^==6.5Hz).1.13-1^0(21H^i),1.85(1H^Xl.9a-2.00 
( 1 Hm)^.03-2. 1 3( 1 Km)Z05(3HsX225(6H»)^.5»-2.75(3Kn0.3. 1 
1(1H^).3^7-3-53(3H^^.60-3.70(1H^).3.76<1H.s).4J5-4^0C2 
H^n).4 .35(1 HlsX4 -38-4.60(2Hm).4.52(1 H.<W=8HzX4.73(1 H.dd.J= 
1 0.5.7.5HzX5.24(1 H.dd.J=1 1 .5.2HxX7.0 1 (2H.dJ=9HzX8.24(2H<U) 
=9Hz) 

HR-MS m/z 797.43345 
[Calcd.for C a ^1 M N a O, 4 (M*):797.43101] 
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pale yellow amorphous solid 

NMR spectrum d(COO^ppnv<I.85(3H,tJ=7.5Hz).0.9l(3H.d.J= 
7.5>lz),l.01(3H.dJ=8.5Hz).1.10-1.76(21Hjn).1.88-2.00(2HjTi) ( 2-0 
5-2.14<1H^ri)Z05(3rU)^-25{6ris)Z57(3H^) r 2.60-2.73(3Krn)^. 
12(1ris)^.32-3.5(X3Hm)^.62-3.72(1Hm).3.75(1rU),4.16-4J8CZ 
H^)A36(1H^).4J7^.48C2Hjn)A52(1rid.J=8Hz).4.74(1H.dd.J= 
10S.8Hz).5.24(1 H.dd.J=1 1 ^^Mz).6.97(2H.cW=9Hz),7.96(2H.a.J= 
9Hz) 

HR-MS m/z 794.45599 
[Calcd-for C 4t H M N t O, 1 (M*):794.45649] 


98 




colorless amorphous solid 

NMR spectrum d(CDCI^ppnr0.85(3H,tJ=7.5Hz} > 0^2(3H,d.J= 
8 Hz). 1 .0 1 (3Kd. J=6.5Hz),1 .08-1 .80(21 H.m).1 .90-2.00(1 Hjn)Z02 
(1 KsXZ06(3Hs)Z07-2.1 7(1 Km),2^7(6Ks)^.60-2.78(3Hm)3.1 
3(1H^}.3.36-3.54(3Hjn)^.62-3.72(1timX3.75(1H.s).4.07-4.19(2 
H.m).4.27-4.44(3H.m).4.54(1 H.d.J=7.5Hz).4.75(1 H.dd. J=1 0.5.8H 
z).5.24(l H.dd.J=1 1 .2.5Hz).B.60-6.74(3H jn).7.1 8-7.28(1 H.m) 
HR-MS m/z 770.43722 
[CalccLfor C»H n FN t O, z (M*):770.43651] 


99 




colorless amorphous solid 

NMR spectrum 6 (COa>prrc0L84(3KW=7.5Hz) r 0.91(3ad.J= 
7.5Hz). 1 .02(3H.d.J=6.5Hz).1 . 1 3-1 .80(21 Hm),1 .90-2.00(1 Hjm)2J0 
5(3H.s).2.08-Z1 o(2Hm).2.25(6H.s).2.60-2.74(3H.m),3.1 6( 1 Hs).3. 
35-3.53(3HLm)^.65-3.74(1 H.m).3.76(1 H.s).3.84(3H,s).3.87<3H.s). 
4.03-4.1 7C2H.mX4.31 -4.41(2tim),4.46(1 H,s),4.53(1 H,eW=8Hz),4.7 
4(1 H.dd. J=1 0.5.7.5Hz).5JB(1 Kdd. J=1 1 .5.2Hz).6.43( 1 H,dd,J=9,3H 
z).8.55(1 H.d.J=3Hz).6.81 (1 H,d. J=9Hz) 
HR-MS m/z 596.34328 
[CalccLfor C,,H M N0 l0 (M*-C, o H, a NO 4 ):596.34347] 


100 




colorless amorphous solid 

NMR spectrum <?(COCI^ppm.-0.84(3H.W=7.5Hz),0.93(3KcW= 
7.5Hz),1 .02(3H.d.J=6.5Hz),1.1 3-1.75(21 H,m).1 .90-2.00(1 H.m),1 JB 
1(1H*);2.06(3rU).2.08-2.17(3H^.2^6(o^ 
14(lrU),3.41-3.55(3Hm)^.6O-3.74(2H^n).4.04(2Kt^=«.5Hz).4.1 
8-458(2H^n).4.43(1H^).4.56(1H.d.J=8Hz).4.76(1H.dd.J=10.5.7.5 
Hz).&23(1 H,dd.J=1 1 Z5Hz),6.90(2Kd. J=8Hz).6.94(l H,t, J=7.5Hz), 
7.28(2H.dd.J=8.7.5Hz) 
HR-MS m/z 766.46398 
[Calcd.for C 40 H a ,N,O„(M*):766.46158] 
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colorless amorphous solid 

7.5Hz).1 .03(3H.d,J=7.5Hz).1.1 0-2.00CZ6Km)Z02(1Ks)Z06(3K 
•X2J07-2.1 5(1 Km)^27(6Ks)Z60-2.75(3Hjn)^.1 5(1 rUX342-3. 
51 (2H.m).3.54(1 H AJ=3HzX3.60-3.70(2Kn0^.95-4-05(2H^Ti).4. 1 
1(2H.t^Hz).4.47(1tis).4.57(1K«U=7.5H2).4.76(1K«id^J=10.5.8 
Hz).5.24(1 H.dd,J=1 1 ,2.5Hz).6.85-7.00(3H.m).7.20-7.35(2H.m) 
HR-MS m/z 780.47729 
[Ca,cd.fdr C 4 ,H«N J O 11 (M*):780.47723] 


102 




colorless amorphous solid 

NMR spectrum o (COCyppac0^5(3H.t,J=7JHz).0.93(3H.d,J= 
7.5Hz).1.02(3H.d. J=65Hz).1.10-1.80(2l Km).1 .90-2.00(1 Km)JZ_0 
6(3HU)^.1 0-2^3(2H^nX2^6(6Hs)^.60-2.75(3H^n).3.05-3-23(3 
lim).3.40-3.57(3H4n).3.60-3.70(1Km).3.74(1H^).4.10-4^5(2H, 
m).4.32(1 rU).4.56(1 H.<U=8Hz).4.76(1 H.dd.J=1 0.5.7.5Hz).5.24(1 
H,dd.J=1 1.2.5Hz).7.18-7.42(5H.m) 
HR-MS m/z 768.42186 
[CalcdJbr C»H M N t O u S(M*>.768.42308] 


103 




colorless amorphous solid 

NMR spectrum 5(COCI^ppmA85(3KtiJ=7.5Hz)A93(3H,aVJ= 
8Hz)A97(3rMI^7.5rlz).1J0-1^21lim).1^9-1J8(1H^ii)^.06 
(3rU).2.1 1-2.1 8(1 Hm)Z26(6rU)^37(1 H.s),2.63-2.74<3Km).3.0 
9(1 IU).3.31-3^7(1 Hm).3.42-3.57(5H^0.3.75(1 rU).4.20(1 rU).4. 
28^.35(1H^).4.48-4.57(2Km).4.76(lH.dd.J=10.5.7.5Hz).5^1(1 
H.dd.J=11.5^Hz).7.61-7.71(3Hjn).7.89-7.93(2rim) 
HR-MS m/z S99.36715 
[Cslcd.fbr C J ,H 5 ,NO 10 (M*-C t H 1 ,NO,S):599.36695] 


104 




colorless amorphous solid 

Hup »■ a fcnd-Vmrn-O AtfaM «l J=7 SHx) O 92f3H_<U= 

7.5Hz),0.97(3H,<M=8.5Hz).1 .1 0-1.80(21 HUn).1.90-2.00(1Km).2.0 
4(1H^)Z06(3rU)Z06-2.15(1rUX2^6H^)^61>-2.75(3r1^n)^9 
4(3H.s),3. 1 4(1 H^).3.4O-3.65<6Hn0^.7 1 ( 1 ris).4^2(2H W=5.5Hz). 
4.41(1rU).4.5^IKdJ^Hz)A7S(1HddJ=ia5^Hz)^4(iad<iJ 
=1 1.2Hz).6.70-6.80(3H,m).7.20-7 .30(2 H.m) 
HR-MS m/z 765.47899 
[Calcd.for C 40 H«^l 1 O fl (M*):765.47756] 
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colorless amorphous solid 

NMR spectrum 5(CDCyppntO84(3KtJ=7^Hz),0.92(3H,d,J= 
7.5Hz).0.98(3H.d.J=e.5Hz).1 .1 2-1.85(22Hm).1. 90-2.00(1 Hm)Z0 

37-3-62(6H^).3.70(1H^).4J1-^46(2Km).4.46(1Ks).4.56(1H.d.J 
=7.SHz).4.76{1 H.dd. J=1 0.5.8Hz).5J24<1 H,dd. J=l 1 .5.2Hz).7-34(1 H, 
d. J=8.5Hz>.7.40(1 Ht^l=7^Hz).7.44-7.57C2Hm).7.74(1 H.<W=8Hz). 
7.86(1 H.d. J=7.5Hz).8.04O H.d. J=8.5Hz) 
HR-MS m/z 786.46419 
[Calcdfor C^H^O.^M'^SS^Sese] 


106 


OCT" 


colorless amorphous solid 

NMR spectrum 5 (CDCI>pnv0.85(3Kt J=7.5Hz).0.89(3H.d^= 
8Hz),0.97(3K<tJ=7.5Hz).1 .04-1 .78(22Hm).1 -89-2.00(1 Km)^J)1 - 
2.12(1 H^r>)2J)4(3Hs)^26(6H^)^.60-2.75(3H > m).3.1 1 (2H.tJ=7H 
z).3.1«1Ks)^.38(1H.dJ^Hz).3.40-3.60(3H^0^.69(1H^).4.30 
-4.40(2Hm).4.49(1 Ks).4.52(l H.«U=8Hz>.4.73(1 H.dd. J=1 0.8Hz).5. 
25(1Kdd.J=l1.5^Hs)J^1H^J=^1.5Hr),7.40-7.5(K2Km).7.6 
3(1 H.s).7.74-7.82(3H.m) 
HR-MS m/z 570.34164 
[Calcd for C M H„N0 7 (M*-C,oH l ,N0 4 ):570.37468] 


107 




pale brown amorphous solid 

NMR spectrum 5 (COa^ppm."0.85(3Ht.J=7.5Hz).0.89(3H.«tJ= 
8Hz).0^6(3H,d.J==6.5Hz).1.10-1.78(21H^n).1^5-2.0O(1Km)^.O1 
( 1 hUX204(3Ks).2J>4-2. 1 4( 1 Hm)^24(6H.s)^.57-2.75(3Km).3. 1 
5(1H.s).3.30-3.45(3H.m).3.64-3.77(2H,m).4.27-4.40(2H.m).4.42- 
4.58(4Hm).4.71 (1 Kd<U=1 0.5.7.5Hz)324(1 H.dd. J=1 1 .2.5Hz).6 .86 
(1H.d.J=7.5Hz).7.35-7.53(4H.m).7.75-7.83(1Hjn)3i5-8.32(1H. 
m) 

HR-MS m/z 802.46379 
[Calcdfor C 4J H M N l O ll (M*):60246158] 
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colorless amorphous solid 

NMR spectrum 8 (CDCI^ppm.-0.86(3H.t.J=7.5Hz).0.9O(3H.«U= 
8Hz).1 .01 (3H.d. J=6.5Hz), 1 .09-1 .80(21 H,m).1 .9 1 -Z0K1 H jn).2.05 
/olj _-\ 9 m(i u 9 no— 91 7(1 Mm) 2 25(6 H sV2 59-2.7 3(3Hm) 3 1 

5(1H^).3.33-3.47(3H^n)^.66-3.75(1Hjn).3.8u(ias).4^1-4.32(2 
H.m).4.41-4.53(4Hm).4.73(1 H.ddJ=10-5.8Hz).5.27(1 H.d<U=1 1 .2 
Hz).7.1 7(1 H.d. J=2.5Hz).7.20(1 H.do\ J=8.5,2.5Hz),7.31 -7.36(1 Km), 
7.40-7.46(1 H.m).7.72-7.80(3H.m) 
HR-MS m/z 802.45977 
[Calcd.for C 43 H M N I O 1l (M*):802.461 58] 
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Reference 
example 


R» 


Description and physical properties 


109 




colorless amorphous solid 

NMR spectrum S (CDCI^ppfTvO.85(3H.t,J=7.5Hz).0.91C3adJ= 

7.5Hz).099(3H.d.J=6.5Hz).1.1 3-1 .83(25Rm). 1 90-2.00(2H jn)2.0 

5(3Hs)i08-2.1 6(1 Hjn).2-25(6Hs).2-59-JL82<7HmX3.1 4(1 HLs)4- 

40-3.53(3H.m).3.62-3.77GHm).4.08-4.19(2H^n).4.33-4.42(2H, 

m).4.43<1H^).4^3(1Hd.J=7.5H2).4.74(iadd^=10.5.75H lC )^4(1 

H.dd.J=1l.5^Hz).6.66(1lidl»l=7.5Hz).6.71(1H.dJ=7^H2).7-06(1K 
t*J=7.5Hz) 

HR-MS m/z 806.49277 
[Calcd.fbr C 4J H IO N I O l ^M*):806.49288] 


110 




pale yellow amorphous solid 

NMR spectrum A(CDCI^ppmA85(3H.W=7.5Hz) > 0.92(3H.dU= 
7.5Hz).1.01 (3H.d. J=6.5Hz).1 .1 3-1.82(24H.m).1 .88-2.0 l(2Hm).2.0 
6(3Ks)Z09(1 KsX2.1 0-2.1 8(1 Hjn)X2K6Hs)^.60-2.81 OHjrdja. 
15(1H^U40-3.52(3H4n).3.63-3.74(1Km)^.76(lKs).4.05-4.l6(2 
Km).4 30-4.39<2H.m),4 42(1 H^).4.54(1 K<U=8Hz).4.75(1 H.dd.J= 
10.5.7.5Hz).5.24(1 H.dd.J-1 1 ,2_5Hz).6.63(1 H.<U=2.5Hz).6.69(1»id 
d,J=8.5.2.5Hz),6.98(1H.d.J=8.5Hz) 
HR-MS m/z 590.37072 
[Calcd.for C„H SI NO/M*-C lo H,.NO 4 ):590.36929] 
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colorless amorphous solid 

NMR spectrum S (CDCI,)ppmO.84.0.85(total 3Keach tJ=7.5 
Hz).0.92.0.93(total 3H.each d.J=7.5Hz),0.95-1.02(3Hjn).1.13-1. 
77(21 Km).1 .90-2.00(1 Hjn)^.06X3H.s)^.1 1 -2^3(2Hjn)X26(6H 
s)A60-2.75(3H,m).2.87-2.97(1H l m).3.12.3.16(total 1H.each s). 
3^4-3.35(1 H^n).3.43-3.58(3Hjii) 1 3.61 -3.73(1 Km).3.7W.82(totaJ 
IKeaeh s).4.10-4.42(3Hm).4.56(1H.<iJ=8Hz).4.73-4^1(1Km). 
4.90-5.03(1 Km).5.20-5.30(l H.m).6.74-6.9O(2Hjn).7.06-7.1 8(2K 
m) 

HR-MS m/z 765.45230 
[Calcd.for C^H^CCM'+I ):765.45375] 
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colorless amorphous solid 

NMR spectrum 6 (COCI^ppm.0.84.0 85(total 3H,each t*l=7.5 
Hz).0.93.0.94(total 3H.each d. J=7.5Hz).1. 00-1 .06(3H,m). 1.1 5-1. 
85(24H > m).1.9O-2.03(2Km)^.06^.07(total 3H.each s).2.26(6H. 
s)^60^2.94(5Km).3.13(1H3).3.40-3.57(3HW.3.e7-3.88(2Km). 
4.17-4.38(4Hm).4.56.4.57(total 1H.each d.J=8Hz).4.71 -4.80(1 H. 
m).5.1 9-5.32(1 H.m),6.79-6.93(2H.m).6.99-7.20(2H.m> 
HR-MS m/z 778.46089 
[Calcd.for C 4 ,H M N I 0„(M*):778.461 58] 
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Description and physical properties 


113 




colorless amorphous solid 

NMR spectrum 6 (CDCOppfrca84 v 0.B5(totaJ 3H.each t*J=7.5 
Hz} A90-0.97(3H^n).1 .03.1 J04(total 3Reach <W=7Hz).t .13-1^0 
(21 Hjrru, 1 -90^ZJXJC2HjTU f 2-UtR^\sX2-l Cr-Z22( 1 H^jJUoiorlsJ*Z> 
6(H2.76(3Km)^.10 v 3u11(total IKesch *X3.42-3.58(3H.mX3.63- 
3*2(2H^ A97M^5H^X4.36-4.43(1 Kin)/15M.57(total tH,e 
ach dJ=8H*Xl 72-180(1 HmXS^^S^totaJ 1H.each dd**=11, 
2.5Hz),6.80-6.98(4H f m) 
HR-MS m/z 781.44770 
[Calcdfor C 40 H tt N,O u (M*+1):78 1.44867] 
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colorless amorphous solid 

NMR spectrum S (CrX^pfru<)^0^.30(2H^).0.5<MI.60(2H, 
m).0.84(3KW=7.5Hz),a93<3H.4J=7.5Hz),1 .00-1 .80(22H,mX 1 -04 
(3Hd J=€-5HzX1 ^2.00(1 KmX2,06(3H^08(1 Ks)Z09-4L20(1 
lim).2^6rU)JL6f>2.75(3^ 

-3.75C2HjnX3.79-3.91 (2Km).4.49(1 Ks) v 4.58(1 rid**=8HzX4.76(1 
H.oUJ=10.5J.5Hz).5.23(1 H.ddJ=1 1.5.2Hz) 
HR-MS m/z 686.43688 
[Calcdfor C 35 H t2 N 2 O n (KrX686.43536] 


115 


cr 


pale yellow amorphous solid . 

NMR spectrum 5(CO« J )ppmi3.84(3H,t r J=7.5Hz)A93(3H.d^l= 
8Hz),1 .03(3Hd J=7.5HzX0.79H .83(31 KnO.1 .89-2.00(1 Km),2-0O- 
2.1 80 Km)Z 08(3H,sX2^3-2.38(1 H^)^30X6KsX2.€0-2.70(2rt 
m)^74-2.85(2HjnX3.16(1Hi«W.43-3.71(5H^nX3.75-3.92(2K 
mX4.51(1H4>rs)A6(XlH,d,J^I^^ 
H,dd.J=1 1.5,2Hz) 
HR-MS m/z 728.48093 
[Calcdfor C»H M N 2 0 1t (M">.728.48231] 
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pale brown amorphous solid 

NMR spectrum 6 (€»Cgppnv0.84(3H.W=7.5Hz)^.93(3H.d J= 
ofizJ.i .u^3nLd^J = o.oHz/, i.io— 1./ /vMM^/ri.os^A-ut^zn^nj^-u^ 
(1 Ks)^.06(3tis)4L1 0-2.1 7(1 H^n)^.26(6H,s).2.60-2.77(3Km)^.1 
5(1H^).3.43-3^8(3lim).3.6O-3.7O(2HW.4.02-^J0(2lim).4.50(1 
H^).4^8(1H,d.J=7.5Hz).4.76(1H.«W^=10.5.7.5Hz).5^4(1H,dd.J=1 
1.5.2Hz) 

HR-MS m/z 742.49867 
[Calcdfor C M H J0 N t O, l (M*):742.49796] 
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Description and physical properties 
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pale yellow amorphous solid 

NMR spectrum 6 (COCI a )ppm^.8XH1.86(36H v m).a84(3Kt.J= 
/.onzj.ujf <a jH,a. j= / jhzj. i .03(.3HaJ=ojHz;. i .89-1 .99{ 1 Hjwu. 
04(1 H,5)^.06(3H.s)Z08-2.1 7(1 H r m)^26<6Hs)^58-2.77(3H,m), 
3.15(ia«),3.41-3.58<3Km),3.59-3.71(2Km).3.89-4.07(2H r m).4.4 
9(1H^),4^8(1HAJ=7^Hz).4.76(1K<l<lJ=10.5,8Hz)^(lK<ld.J= 
11.2.5Hz) 

HR-MS m/z 7S6.51445 
[Calcdfor C <w H 7I N t O„(Hr):756.51361] 


118 


Et0 2 C^ 


colorless amorphous solid 

NMR spectrum 5 (CDCI 3 )ppinH).83(3H.t^=7.5Hz).0^2(3H,d I J= 
8Hz),1^3Hd^«5Hz).1.09-2.00(25rtm)^.07(3H*)Z1 5-2^6(1 
H^m8(6rU)Z60-2.71(2H^n) F 2.72-Z83(1rim)J.07(1H > brs).3. 
36<1H^.42-3.62(3H^A68-3JO(1limW^3(1KbrsU.88(ia 
s).4J!0^.51(2Km).4.56(1ri«U=17H Z ).4.85<1H.d.J=17Hz).4.5»(1 
Hd.J=8Hz),4.79(1 H,dd.J=10.5.8Hz).5.23(1 H.dd.J=1 0.5.2Hz) 
HR-MS m/z 718.42543 
CC«lcd.for C^H^IjO^M*):?! 8.4251 9] 


118 


OMe 

a 


pale yellow amorphous solid 

NMR spectrum <J (<X>Cl^ppm.-a83(3H.t^»=7.5Hz).033(3H.d, J= 
7.5Hz)J.05(3Ho.J=7.5H23.1.16-1.98(31H^i06(3rts)i10-22O 
(1 rim)^26(6ri8)^.S2-2.75(4rUn}v3.1 9(3Hs).3.20(1 H.s).3.44-3.5 
3(2Km).3.58(1 H.4 J=3Hz)A65-3.80(3Hm).4.5o(1 Hs).4.59( 1 H.dJ 
=6.5Hz).4.77(1 H.dd. J=1 0.5.7.5Hz),5.23( 1 H.dd, J=1 1 ,2Hz) 
HR-MS m/z 744.47526 
[CalcAfor C M H M N 1 O lt (M*):744.47723] 


120 


OEt 

a 


colorless amorphous solid 

7£Hz).1 .04(3H.<W=6.5HzX1 .08-1 .84(34H.m).1 .90-2.00(1 
6(3Hs)JL08-2.18(2Hjn)^26(6Ks)^.61-2.75(3Hm).3^1(1rU).3. 
38-3.54(4Hm).3.58(1 H.<W=3.5Hz).3.60-3.72(2rim).4.58(1 HA J= 
7.5Hz).4.62(1rU).4.77(lHdd.J=10.5.8Hz).5^4(1Hd«U=11.5 I 2Hz) 
HR-MS m/z 631.37918 
[Calcd.for C„H M N,0, ,(M*-C,H, 5 0):63 1 .38059] 
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Reference 
example 


R» 


Description and physical properties 
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OfcPr 

O 


pale yellow amorphous solid 

NMR spectrum S (CDO^ppnr0.83(3H.t.J=7.5Hz).0.94(3H,d. J= 
7.5Hz).1 0O-2.0O(38am).1 05(3H,d.J=6.5Hz) r 2J)7(3Hs)^.1 0-2- 1 8 

(1H^)^^2.32(1Km)Z26(6Us)^60-Z77(3rirn)A20(1H r s)^-4 
1-3.55(2H^).3.58(1H,d.J^Hz).3.63-3.75C2KmX4.00-4.08(1H. 
m).4.52(1 a«).4.5£K 1 H.o\J=7.5Hz>.4.77(1 H.d<W=1 05.8HzX5.24<1 
H.dd.J=1 1.5.2Hz) 
HR-MS m/z 632.38805 
[Calcdfbr C 11 H M N J 0„(M^I-C t H, 7 0):632.3884l] 




Reference 
example 


R» 


Description and physical properties 


122 


cr 


colorless amorphous solid 

NMR spectrum <5 (CDCI,)ppm#.84<3H.t o J=7.5HzX0.91(3H.<iJ=7. 
5Hz)A95(3Kd^J=7.5Hz),1.10-2.02<32Hm)i05(31M)i08-2.1S(1K 
m)Z26t6ns)^49-2^8(1H^^61-2.74(2Hm)^95(3Ks)^J0(1H. 
s).3.40-3.52(2Km).3.6O-3.86(6Hm).4.59(1 H.dJ=8Hz).4.72(1 Ks),4. 
75(1H.dd.J=10.5.7.5Hz).5.21(1H.dd.J=11.2.5Hz) 
HR-MS m/z 742.49972 
[Calcd.for C J .H 70 N 2 O ll (M*):742.49798] 


123 


OMe 

a 


colorless amorphous solid 

NMR spectrum d(COCgppnr0^3(3Kt.J=7.5Hz).0.92(3H.d.J= : 7. 
5Hz).0.98(3H.dJ=7.5Hz).1 .1 3-Z00(32Km)Z06(3H^) .2.07-2.1 6(1 K 
m)^28(6H^)Z55-i75(3lim)^.97(3H^).a21 (3H.s).3.32(1 rU).3.42 
-3.53(2Hm).3.68-3.82(3Hm),4.58(1 H.s).4.60(1 H,d,J=8Hz),4.76(1 H, 
dd. J=1 0.5.8Hz).5.22O H.dd. J=1 1 ,2.5Hz) 
HR-MS m/z 758.49189 
(Calcd.for C„H 70 N,O II (M*>:758.49288] 
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Example 1: 5-0-Desosaminyl-3-0 -phenyl acetyl erythronolide A 9-[0-(1-methoxycyclohexyl)oxime] 

[0053] To a solution of 1 . 1 1 g of phenylacetlc acid and 1 .2 ml of triethylamine in 40 ml of dichloromethane, 1 .0 ml 
of pivaloyl chloride was added dropwise under ice-cooling with stirring, and the reaction mixture was stirred at the same 
temperature for 1 hour. To the reaction mixture, 2.2 ml of pyridine and a solution of 2.00 g of 2'-0-acetyl-5-0-desosam- 
inylerythronolide A 9-[0-(l-methoxycyclohexyl)oxime] in 15 ml of dichloromethane were successively added dropwise 
under ice-cooling with stirring, and the reaction mixture was stirred at room temperature for 1 day. The reaction mixture 
was added with ice-water, and the mixture was made alkaline with saturated aqueous sodium hydrogencarbonate solu- 
tion and extracted with dichloromethane. The extract was washed with water, dried over sodium sulfate, and the solvent 
was removed under reduced pressure. The residue was purified by column chromatography (silica gel, dichlorometh- 
ane:methanol = 33:1 ) to give 1.38 g of yellowish brown viscous oil. A solution of 1 .20 g of the resulting yellowish brown 
viscous oil in 50 ml of methanol was stirred at room temperature for 1 day. The reaction mixture was concentrated under 
reduced pressure, and the residue was purified by column chromatography (silica gel, dichloromethane methanol = 
1 00:1 50:3) to give 0.72 g of a colorless amorphous solid. 

NMR spectrum 5 (CDCI 3 ) ppm: 0.80 (3H, t, J=7.5Hz), 0.86 (3H, d, J=6.5Hz), 1 .03 (3H, d, J=6.5Hz) 1 12-1 98 (32H 
m), 2.22-2.31 (1 H, m), 2.30 (6H, s), 2.33-2.42 (1 H, m), 2.60 (1 H, brs), 2.64-2.72 (1 H, m), 2.75-2.85 (1 H m) 3 04- 
3.21 (3H, m), 3.19 (3H, s), 3.50 (1H, d, J=4.5Hz), 3.64-3.78 (2H, m), 3.65 (1H, d, J=14.5Hz) 3 71 (1H d 
J=14.5Hz), 3.96 (1H, d, J=7.5Hz), 4.57 (1H, s), 5.14 (1H, d, J=10.5Hz), 5.20 (1H, dd, J=1 1, 2.5Hz) 7 24-7 38 (5H 
20 m) 

HR-MS m/z 820.50550 [Calcd. for C^H^NgO^ (M + ): 820.50853] 
[0054] Compounds of Examples 2 and 3 were obtained in the same manner as that described in Example 1 . 
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Example 




Description and physical properties 


z 


OEt 

o 


colorless amorphous solid 

NMR spectrum 6 (CDCyppm«^3riW=7^Hz)A87(3Kd,J=6. 
5Hz).l J>*3H.d.J=7.5rfc).l.1 l-l^6(35Kin)^22-2.40(2Hjn)i28<6 
H.s).2.64-2.70(1 Hm)^.76-Z84(1 Km).3JJ8-3.13(1 H.nr),3. 14-3.20(2 

Km).3.71 (1 H.dJ=1 5Hz)A97(1 H.dJ=7-5Hz).4.61(1 Ks).5.1 5(1 Hd,J= 
1 1 Hz).5.21 (1 Kdd, J=1 1 .5.2Hz).7.23-7.39(5H.m) 
HR-MS m/z 707.40590 
[Calodfor C„H M N,O II (M*-C^, s O):707.41189] 


3 


O 


colorless amorphous solid 

NMR spectrum 5 (CDCI,)pptnK).79(3H,t^7.5Hz).0.85(3H.d T J=7. 
5Hz)J.03(3Kd.^.5Hr).1.08-1.98(38H^n)4L22-2.36<1H^n)Z32(8 
rU).2.4 1-250(1 Km)^.64-Z86(2rUnX3.04-3.1 4(1 Hjn).&21 (1 H,dd. 
J=1 0.5.7.5Hz) J-50(1 H.d J=4.5Hz).3.66(1 H,d. J=1 5.5Hz).3.63-3.77(3 
Km).3.71(l H.dJ=1 5 5Hz3.3 98(1 H.<tJ=7.5Hz).4.00-^l.09(1 Km).4.51 
(1 as).4.90(1 Hbrs).5.1 4(1 H.d. J=1 1 Hz). 5.21(1 Kdd J=1 1 JLSHz>JJ22 
-7.39(5H.m) 

HR-MS m/z 707.41310 
[Calcd.fbr C„H M N l O„(M*-C,H„O):707_41 189] 



40 Example 4: 5-0-Desosaminyl-3-0-phenylacetyl-6-0-methylerythronolide A 9-[0-(1-methoxycyc!ohexyl)oxime] 

[0055] To a solution of 0.05 g of phenylacetic acid and 0.03 ml of oxalyl chloride in 0.6 ml of dichloromethane, 1 
drop of N,N-dimethylformamide was added with stirring at room temperature. Then, the reaction mixture was stirred at 
room temperature for 30 minutes, and concentrated under reduced pressure. To a solution of 0.1 0 g of 2'0-acetyl-5-0- 

45 desosaminyl-6-O-methylerythronoiide A 9-[0(1 -methoxycyclohexyl)oxime] and 0.09 ml of pyridine in 0.8 ml of dichlo- 
romethane, a solution of the resulting residue in 2.5 ml of dichloromethane was added dropwise at room temperature 
with stirring, and the reaction mixture was stirred at room temperature for 1 hour. The reaction mixture was added with 
ice-water, and the mixture was made atkaline with saturated aqueous sodium hydrogencarbonate solution and 
extracted with diethyl ether. The extract was washed with water, dried over sodium sulfate, and the solvent was removed 

so under reduced pressure. A solution of the resulting residue in 4 ml of methanol was stirred at room temperature for 20 
hours. The reaction mixture was concentrated under reduced pressure, and the residue was added with ice-water. The 
mixture was made alkaline with saturated aqueous sodium hydrogencarbonate solution and extracted with diethyl ether. 
The extract was washed with water, dried over sodium sulfate, and the solvent was removed under reduced pressure. 
The residue was purified by column chromatography (silica gel, dichloromethane:methanol = 20:1) to give 0.05 g of a 

55 colorless amorphous solid. 

NMR spectrum 5 (CDCI 3 ) ppm: 0.80 (3H, t, J=7.5Hz), 0.89 (3H, d, J=6.5Hz), 0.97 (3H, d, J=7.5Hz), 1 .00-2.00 (31 H, 
m), 2.1 0-2.39 (2H, m), 2.28 (6H, s), 2.52-2.64 (1 H, m), 2.76-2.88 (1 H, m), 2.90-3.35 (4H, m), 3.07 (3H, s), 3.21 (3H, 
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s), 3.37-3.50 (1H, m), 3.67 (1H, d, J=15Hz), 3.73 (1H, d, J=15Hz), 3.68-3.82 (2H, m), 3.90 (1H, d, J=7.5Hz), 4.5B 
(1 H, S), 5.07 (1 H, d, J=1 1 Hz), 5.20 (1 H, dd, J=1 1 , 2Hz), 7.1 7-7.40 (5H, m) 
HR-MS m/z 721 .42800 [Calcd. for C 38 H 61 N 2 0 1 1 (M + -C 7 H 13 0): 721 .42754] 

[0056] Compounds of Examples 5 through 22 were obtained in the same manner as that described in Example 4. 
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Example 


R* 


R* 


! Description and physical properties 


5 


Me 




pale yellow amorphous solid 

NMR spectrum 6 (CDO^ppm.0.83(3H.t*i=7.5Hz). 1 .04 
(3Hd. J=7.5Hz).1.07(3H.d. J=7Hz).1 .08-2.0tX33H.mX2.12 
(3rU)^^2-30(1Km)Z28(6Hs)^3»-2.44(1Km)j2.65- 
2.72(1 H.m)X80-2^6(1H^n),3.17-3.40(3H^nX3^0(3Hs), 
3.47(1 H.d.J=4.5Hz),3.67-a77(2rim).4.05(1 KdtJ=7.5HzX 
4.59(1 H.s).5.1 2(1 Kd.J=1 1HzX5.24(1H.dd.J=1 1.2Hz) 
HR-MS m/z 744.47504 
[Calcd.for C M H M N,O tl (er):744.47723] 


6 




OMe 

O 


pale yellow amorphous solid 

NMR spectrum d(CDO^ppirc0.83(3H.t.J=7.5Hz}.1i>4 
(3Kd^^5Hz),1.06(3H,d^=6Jrlz).1.10-1^8(35rUn)i.1 
0-2.36(1 H jmXZM-2J50U H.m).2.40(6H.sX2^58-2.78(6H. 
mX2.82-2-8S(1 KmX3.1 7-3.30(2Hm).3.2O(3HsX3-43(lH. 
d.J=4.5HzX3.44-3 50(IHmXl67-3.76(2HjnX4.07(1H,d.J 
=7.5Hz).4i)8-420(2HjnX4^a(1 H.sXS.1 6(1 H.<U=1 1 Hz).S. 
22(1H.dd.J=11,2.5Hz) 
HR-MS m/z 71 7.41 938 
[Calcd.for C J5 H il N i O, a (M'-C^1«0):71 7.41 737] 
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Example 


R* 




Description and physical properties 


7 




OMe 

o 


pale yellow amorphous solid 

NMR spectrum d(COCI,)ppnv0.83(3H.t^=7JHz}.1J» 
(3RdJ=7.5Hz).1i)5(3a<tJ=€5Hz).1.10-2J)4(34Hm)X2 

m),2.80-2.88(l rW.3. 1 7-3.22(2Rrn),3.20(3rts).3.34-a4 
1(1Hm).3.45(1 H,«W=4.SHz)A62-3.76<3Km)A67(3KsX 
4.02(1 H.oW=7.5Hz).4.59{1rts).5.l 6<1 H.d.J=1 1 Hz),5^3(1 
H.dd.J=1 1,2Hz) 
HR-MS m/z 717.41800 
[Caled.fbr C^«N,0„(M*-C 7 H„0):71 7.41 737] 


8 




wMC 

o 


colorless amorphous solid 

NMR spectrum d(CDCI,)ppm.-0.80(3H.tJ=7JHz).OL92 
(3H.d. J=8.5Hz),1 .03(3H.d.J=6.SHz).1 .08-1 .97(32Km)Z1 
8-2.29(1 H^n)^23(6H.s)^.30-2.40(1Km)^.64-2.71(1K 
mJ.2-78-2.870 Hm).3.02-3-1 2(1 Hm).3.13-3£2v1 r<mj,3. 1 
7(3H^>,3.33(1 Kbrs).3.45-3.52(1 H,m).3.50( 1 H.d. J=5Hz). 
3.65-3.77(2Hm).3.97(1 H.tU=7.5Hz).4.58(1 Us). 5.1 8(1 H. 
d.U=1 1Hz).5.20(1H.dd*J=1 1.5.2-5Hz).7.34<1 H,t.J=7.5Hz), 
7.40-7.47(41im).7.52-7.60(4H.m) 
HR-MS m/z 590.37892 
tCalcd.for C I ^H S4 N I O, 0 (M*-C» ( H I0 O,):590.37785] 


9 | 




OMe 

O 


pale orange amorphous solid 

NMR spectrum 8 (CDCyppm^).85(3H.tJ=7.5Hz).1.00 
(3Kd,J=6HzXl-05(3Kd,J=7.5HzX1.12-2.01(32rim)^.15 

m).3.02-3.1 (K2Km).3.1 7(1 Ks),3.1 8-024(2Hm).3.22(3H 
s).3.54(lrid.J^.5HzX3.o8-3.78(2Km)^94(1Hd.J=75H 
z),4.64(1H.s).5-28(1H,dd.J=1 1.2-5Hz).5.50(1H.<W=1 1Hz), 
8.77-8.80(2H.m),9.39(1H,d.J=1Hz) 
HR-MS m/z 695.38690 
[Calcd.for C^H^N.O , ,(hT-C 7 H l3 0):695.38674] 
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OMe 

o 


yellow amorphous solid 

NMR spectrum S (CDCi^pm.-0.80(3H,t T J=7.5Hz).0.88 
(3H<tJ=6Hz),1 iW(3K<U=8-5Hz).t -07-2.03(32Rm).2.1 5- 
Z38(2Hm)i28(6rU)Z29(3Ks)^.60-Z71 (1 Hm),Z71-2. 
88(1 rUn).3.0*-3^3(3H^n)A20(3H^)A30(1 HJbrs),3.49(1 
H.d.J=3.5Hz)^.60-3.78<2HjnU65(1H.dJ=14.5HzW.71 
(1H.dJ=14^Hz)^7(1HAJ=»te).4J8(1Hs).S.15(1H.tiJ 
=1 1Hz>.5.20(1 H.<W=10Hz),7.0S(2Hd.J=8Hz).7^7(2H.d.J 
=8Hz) 

HR-MS m/z 766.42066 
[Calcd.for C„H„N,0, J (M*+1-C 7 H IJ 0):766.425193 


11 




O 


colorless amorphous solid 

NMR spectrum <J (CDCI,)ppm:0.81(3H.t*J=7.5Hz) I 0.91 
<3Hd\J=6.5Hz) .1 .03(3H.AJ=6.5Hz).1. 06-2.1 5<33Hm).Z2 
0-2.43(2Rm).2.34(6Ks).2.61 -2.72(1 H r m) r 2.77-i88(1 H. 
m).3X0-3.08(1H,m).3.l3-3^6(3H^n) > 3.19(3H^)J.48(1H. 
d.J=4.5Hz).3.60(2H^),3.B7-3.77C2Hjii).3^3(1H,d.J=7.5H 
z).4.58(IKs).5.13(1Kd»J=1 1rlzX&20(1H,d.J=9Hz>.6.81(2 
Kd.J=8.5Hz).7.22(2Rd.J=8.5Hz} 
HR-MS m/z 724.41888 
[CalccLfor C„H M N t O, t (M*+1-C T H„0):724.41463l 


12 






colorless needles(recry. sorv.:i-Pr 2 0) 
m.p. 212.5-213°C 

NMR spectrum 6 (CDC^pm:0.81(3H.W=7.5Hz).0.97 
(3H,d,J=6.5Hz).1 .04(3H.d,J=6.5Hz).1 .09-1 .98(32Hm)^2 

2-2^4(llim)X29(6Ks)^.40-2.50(1lim)^.63-Z72(1H. 
m)j2.77-2.86(1 Km).3.1 3-3-23(2H.m).3.19(3H.s).3.28-3.3 
7(2Hm)4.49(1 H,d,J=4.5Hz)^.67-3.78(2Hjn)^.75(2hU). 
4J»6(1Hd.J=7.5Hz).4.58(1KsX5.18(1H.d.J=11.5Hz)^1 
(1 H.dd. J=1 1 .2Hz>.7.02-7.1 4(2H.m>.7.22-7.36(2H.m) 
Anal.Calcd.for C 44 H 7 ,FN 7 0, 1 

(Calcd.) :C.62.99;H.8.53.-N.3.34 

(Found) :C.62.91:H.8.52;N,3.23 
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u 


OMe 

o 


colorless needles(recry. sorV.:AcOEtH-Pr z O) 
mj>. 208.5-209.$% 

NMR spectrum 0(COCI^pfn4.81(3Ht^7.5Hz)A9Q 
(3H,d.J^.5Hz)Jj04(3Hd^75rtai.10-1J8(32Hm)Z2 
2-2^9C2H^n)^27(6ris)^63-2.72(1 Km),2.77-fc87(1H. 
m)^.07-3^2(3rim)^^0(3rU)^29(1 ribrs)^.48(1 K4J= 
5HzX&63-3.77(2Hm) .3.65(1 HdJ=1 5.5HzX3.7 1 (1 H,dU=f 
5.5Hz),3.95(1 K<U=7^Hz).4^8(1ris).S.1 6(1 HdU=1 1 Hz). 
5.21(1 H.d, J=8.5Hz),6.97(1 HAJ=8rfe>.7.09(1 H.dU=10Hz). 
7.13(1 H.«W=8Hz).7.29( 1 Hdd. J= 1 0.8Hz) 
Anal.Calcd.tbr C 44 H„FN t O, I 

(Calcd.) :C.62.99;H.8.53;N.3.34 

(Found) :C.62.72;R8.40*,3.19 


14 




OMe 

O 


pale yellow amorphous solid 

NMR spectrum $ (CDCt,)ppmi).8O(3H,t^=7.5Hz).0.87 
(3H.d.J=6.5Hz).1 .04(3H.d,J=8.5Hz).1 .08-1 .97(32H;m).2.1 
8-2.40(3H^n)i28(6rU)JL63-2.72(1rUn)^.76-2.85(1K 
m).3.07-3.23(3H.m).3.20(3R*),3.48(1 H.d^*=4.5Hz).3.59- 
3.77(4HW.3.9«1H.dJ=7.SHz).4^7(1Hs).5.15(1H.d\J=1 1 
Hz)^1(1H,dd.J=11^Hz).7.01(2H.t,J=9Hz),7^2<2ridd.J 
=9.5Hz) 

HR-MS m/z 726.41328 
[Calcd-for C„H w FN t O„(|yr+1-C 7 H„O):726.41029] 


IS 


no 




colorless amorphous solid 

NMR spectrum 5(CDCIJppm.-0.81(3H.W=7.5Hz).0.87 
(3H.d. J=6.5Hz). 1 .02(3H.d.J=6.5rfe).1 .10-1 .80(21 Hjm).1 J& 
8-1.99(1 Hjn)Z1 7-2.35(1 H.m).2.35(6H,s),2.48-2.7 1(2H. 
m),277-Z87(1 H,m).3.00-3^5(3Hm).3.48(1 H.d.J=4.5Hz). 
3.61(1H^).3.62-3.75(4H^>^.95(1H r dJ=6^Hz),4.40(1rU> 
rs).4.52(2H.d.J=6Hz).5.13(1H.d.J=11.5Hz).5.16-5.30(3ri 
m).5.86-S.99( 1 H.m).7.1 3-7.40(5H.m) 
HR-MS m/z 748.45473 
[Calcd.for C«,H M N,O„(M*):748.45101] 
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colorless amorphous solid 

NMR spectrum S (CDCl^ppm^l -0JZ8(2Km),0.53- 
0.60(2Hm)A81(3HtJ=7JHz).a87(3KdJ=6^Hz).1j02(3 
Kd. J=6.5Rr),1 .04-1 .65(21 H.m),1 .87-1 98<2H,m).2J20-2.4 
(K2Hm)^28(6H F 8) r 2.62-2.7O(1H^0^.76-2.85(1H^n).3.0 

■* I/Ml % ^ f a ■ ■ A M -V Ma • \ ■ f ■ a _ ft » A - n 

9-3.1 4(2H,m) > 3.1 7(1 H,ddV=1 0.5,7.5Hz},3.27(1 H,brs),3.48 
(1 H.d.J=4.5Hz).3.64-3.77(2Hm)^.65(1 H.d.J=1 SHz).3.70 
(1K<U=15Hz).3.81(1H.ddUI=1 l,7.5Hz),3.89<1H.dd,J=11. 
7.5rte)^7(1H^J=7.5Hz).4.49(1H^).5.16(1K*J=11rte). 
5.20(1 H.dd.J=1 1 .2Hz).7.22-7.38(5rim) 
HR-MS m/z 762.46563 
[Calcd.for C 4I H U N < 0„(M*):762.46666] 


17 


no 


cr 


colorless amorphous solid 

NMR spectrum $(CDCgppmA81(3H.t.J=7.5Hz\0-87 
(3H,<W=8.5Hz).0.91-1 9903H.m),1 .01(3H.d,J=6.5HzX2_2 
2-2^1(1H^)^40(6H,s).2.57-2.68(2H^nX2.77-2.85(lH. 
m),3.00-3.09(1 Hm).3.24(1 KdiJ=1 0.5.7.5HzX3.48(1 Kd.J 
^Hz)^9-3.73<5H^n).3.76-3.SO(3fiin).3.96(1H.d,J=7^ 
Hz).4.49(1tibrs).S.1 2(1 KdJ=l 1 Hz),5-20(1H.dd,J=1 1.2H 
z).7.16-7.40(5H,m) 
HR-MS m/z 804.51532 
[Calcd.for C 44 H n N z O 1l (M*):804.51361J 


18 


-JO 




colorless amorphous solid 

NMR spectrum <5 (CDa i Wrn0.82<3H.W=7.5Hz),0.97 
(3H.d.J=6.5Hz).0^9(3H.d.J=6.5Hz).1.04-1.69(2iam).1^ 
8-1 .98(1 Hm),2.1 9-2.29(1 H.m).2 29(6H. S ).2 41 -2.50(1 H. 
m).2.60-2.68( 1 Km)^-73-2^3(1 H^n)Z94(2H.t J=6-5H2). 

2(1 Hm).341 (1 H AJ=5Hz)^55-3^9(1 Hm),3.62(1 H<W= 
1 8Hz).3.73( 1 asW.77<1 H.e\J=1 6Hz).3.82(3H,s).4.08(1 H. 
d.J=7.5Hz).4.23-4.30(2H.mX4.47(1 H.s).5.1 1(1 H.d.J=1 0.5 
Hz).5.22(1 H.d. J=9Hz).6.85-6.93(2H.in).7.1 5-7.33(7H.m) 
HR-MS m/z 684.37266 
£Calcd.fbr C^ M NO l0 (M*-C,H„NO t ):684.37477] 
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colorless amorphous solid 

NMR spectrum d(CDOjppnrt.82(3H.t^7.5Hz)A91 
(3H.<t»*=6.5Hz),0.97(3H.<W=75Hz).1 .02-1 .99C22Hm).2-1 
8-2.40(2rim)^27(6Ks)^58-2.69(1 rtm),2.77-2.88(1 H, 
m).2.95<2H.tJ=7Hz)^.0O-3.1 9(3H.m).3.39< 1 Kd.J=5Hz). 
3.50-3^1 (1H^W.63<1K4J=14.SHz).3.6^3J3<2Hrn)^. 

A«/iU i « 4 < bA/MlI \ n-e/eii t ji tu_ \ a am/a 

67(1 H r d.J=14J5Hz),3.60(3KrS)^.91(1 H.d.J=65rfc),4^8C2 
H,td.J=6.5 r 2Hz).4.48(1H^).5.13(1H.d.J=1 1 Hz)^1(iad 
d,J=1 1 ,2Hz),6.80(1 KdUJ==9^Hz).6^9-6.97(2HmX7.1 7- 
7.35(6Km) 

HR-MS m/z 706.42547 
[Calcd.for C^ W N0 1I (MN>1-C,H 11 N0) 
:706.41664] 


20 


^^©•le 




colorless amorphous solid 

NMR spectrum <5 (CDCypptn:0.82(3rU J=7.5Hz)A89 
(3Kd, J=63Hz) A97(3H,d. J=7.5Hz).1 .00-1 _60(22KjiiX1 .8 
5-2.00(1 Km) ,2.1 2-2.40(2Km)^27(6H.s).2.57-2.70(1 H. 
mX2.75-2.900 H P m)i-95(2Kt^l=6^Hz),3.04-3^1 (3H.nO, 
3.38(1 H.d^.5Hz).3.51-3.8«4H^n) t 3.79(3H f s)^.93(1H. 
<M=6.5Hz) A 1 8-4.35(2rimX4.47(1 risXS. 1 2( 1 HA J=1 0.5 
Hz),5_22(1 H.dd\J=1 1 .5^Hz).6^6(2H.d.J=8.5Hz).7.1 5-7^ 
6(7H,m) 

HR-MS m/z 684.37499 
[Calcd.for C 3 ^ lM NO t0 (M*-C^l 1 ,NO J ):684.37477] 


21 






colorless amorphous solid 

NMR spectrum 6 (CDa J )pprru0.82(3Ht J=7.5Hz).0.91 
(3HAJ^5HzXl-03(3Kd,J^.5H2^ 

c/iu | A A— 9 m MM t*0 9 9^—9 19f9H ml 9 47f fiH d 9 

62-2.90(5H^)i99-3.06(1H^).3.06(1ribrs)A28(1H.dd, 
J=10.5.7.5rte).3.47(1Ka\J=4.SHz).3.61-3.74(4H f m).3.94 
(1Kd.J=7.5Hz),4.00-4.10(2H^n).4.62(1Hbrs)^.13(1H.cW 
=1 1 Hz),5.21 (1 H.dd.J=1 1 5.2Hz).6.88-7.34(9H.ni). 
HR-MS m/z 671.38336 
[Calcd.for C M H J4 FNO l (M*-C 8 H f5 NO,):671.38335] 
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cr 


colorless amorphous solid 

NMR spectrum <J (CDCI^mtf.81(3Rt.J=7.5Hz).0. 
8lK3H.d. J=6.5Hz).0.95(3H,d r J=8.5H2).1 JK>-1 J»1 (31 H. 
m).1.89-2.00(1Km)^.1 7-237(2Km)^28(6Hs) > 2.48-2. 
57(1Km)^.78-2.89(1 r im)^00-3.1 1(1Hjn)^05(3hU). 
3.1 5(1 H.cW.J=10 5,7 5Hz).3_24(1 Kbrs).3.28<1H.s).3.61- 
3.88(7H.m).3.90(1 H.<W=7.5Hz).4.71 (1 rU).5.06(1 H<U= 
1 1Hz},5.19(lH.dd.J=1 1.5^Hz).7.18-7.38(5H^n) 
HR-MS m/z 699.47798 
[Calcd.for C*,H^ z O l0 (NP-CgH 7 O):699.47957] 



30 Example 23: 5-0-Desosaminyl-3-0-phenylacetylerythronolide A 9-[0-(phenethyl)oxime] 

[0057] A mixture of 0.50 g of 2'-0-acetyl-5-0-desosaminyierythronolide A 9-[0-(phenethyl)oxime], 0.28 g of pheny- 
iacetic acid, 0.40 g of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride and 0.1 1 g of 4-dimethylaminopyri- 
dine in 5 ml of dichloromethane was stirred at room temperature for 4 hours. The reaction mixture was added with 
35 water, and the mixture was made alkaline with saturated aqueous sodium hydrogencarbonate solution and extracted 
with dichloromethane. The extract was washed with water, dried over sodium sulfate, and the solvent was removed 
under reduced pressure. A solution of the resulting residue in 40 ml of methanol was stirred at room temperature for 2.6 
days. The reaction mixture was concentrated under reduced pressure and the residue was purified by column chroma- 
tography (silica gel, dichloromethane:methanol = 50:1 -> 25:1) to give 0.32 g of a pale yellow amorphous solid. 

40 

NMR spectrum 8 (CDCI 3 ) ppm: 0.81 (3H, t, J=7.5Hz), 0.88 (3H, d, J=6.5Hz), 0.97 (3H, d, J=7.5Hz), 1 .05-1 .65 (21 H, 
m), 1.87-1.97 (1H, m), 2.19-2.39 (2H, m), 2.27 (6H, a), 2.60-2.68 (1 H, m), 2.76-2.85 (1H, m), 2.95 (2H, t, J=7Hz), 
3.06-3.19 (3H, m), 3.26 (1H, brs), 3.39 (1H, d, J=4.5Hz), 3.52-3.61 (1H, m), 3.65 (1H, d, J=14.5Hz), 3.70 (1H, d, 
J=14.5Hz), 3.72 (1H, s), 3.94 (1H, d, J=7.5Hz), 4.27 (2H, td, J=7, 2Hz), 4.47 (1H, s), 5.13 (1H, d, J=11Hz), 5.22 
45 (1H, dd, J=11, 2Hz), 7.14-7.38 (10H, m) 

HR-MS m/z 675.40315 [Calcd. for C 37 H57NO 10 (M^Os^NO): 675.39825] 

[0058] Compounds of Examples 24 through 202 were obtained in the same manner as that described in Example 

23. 

50 
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colorless amorphous solid 

NMR spectrum 6 (COCt,)ppfTC0.86(3H.tJ=7.5Hz).0.93 
(3H4 J=8Hz),0.97(3Hd^=7.5Hz).1 .1 2-1 .63(22Hm),1 .68- 
1.77(1lim).1.93-2X»3(1Hm)X.1 1(6H^)Z23-i33«Kin). 
£35-2.43(1 Hm)£63-2.72(1rUn)£90-3.06(4H.i^.3.1 7(1 
ris)^.41(1KoVJ^.5H2)^.53-3.63(1riin).3-77(1H^).3-86 
(1 H.4J=7.5Hz).4^2-4^4(2am).4.51(1 rU). 5.30(1 H.oUJ= 
1 1X5Hz),5.37(1H.o\J=l 1Hz).7.21(2H.d.J=7.SHz).7.24(l 
Kt^J=7.5Hz),7.32(2H.t.«l=75Hz).7.47(2Ht.J=7.5H^ r 7.58 
(1HtJ=7 5Hz)8.15(2H<f J=7 5Hz) 
HR-MS m/z 624.35121 
[Calcd.for C S ^ SO NO,(M*-C.H„NO J ):624.35364] 


25 


^0 




pale yellow amorphous solid 

NMR spectrum (CDCJ^ppftii).82(3Kt. J=7.5Hz).0.97 
(3H.oVJ=6.5Hz}.1 .00(3HoVJ=6.5Hz).1 .04-1 .67(21 Km).l.8 
7-1 .98(1 H.m),220-2_3 3(1 H.m).2_29(6 H.s).2.56-2.68(2H, 
m).2.77-2.88(1 Km)i.95(2H.t,J=6.5rb).3.1 5(1 Ks).3.1 8(1 
H,dd J=1 0.5.7.5Hz) .3.36-3.48(3H jn) .3.53-3.61 (1 Km) .3.7 
2(1H^),3.90(1H.d.J=16>«z).3.94(1H.dUI=16Hz).4.11(1H,d. 
J=7.5Hz).4^3-4 J1 (2Km).4.49(l H^).5.1 6(1 H.d.J=1 1 Hz). 
522(1 H.dc,J=1 1 .5^ Hz).7.1 7-7.33(6Km).7.38(1 H,d. J=8H . 
z).7.67(1H.td,J=8^Hz).8.52(1H,d.J=4.5Hz) A i 
HR-MS m/z 655.35798 
[Calcd.for C M H M N t O t (M*-C,H,«NO}):655.35946] 
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pale yellow amorphous solid 

NMR spectrum 8 (CDCJ^pfjm.-082(3H.t. J=7.5Hz)XW2 
(3Kd.J=6.5Hz).0^7(3ad.J=6.5H2).1.08-1.69(21Km),1.8 
7-2.00( 1 Hm) I 2^0-2.40(2H^n)^.27(6H r »),2.59-2.68(1 H, 

W*i 9 7"?— 9 tn/1 U mmm\ 9 AC/4U *■ 1 1|J,\ |« M AM/MI \ O 

m/^c / 1 ca i\ i n,m/^80vzr( > t.w = / nzJ.3. i o— 3.z0(.3 run/ J. 
32(1 Hbrs).3^7(1 H.d.J=SHz),3.50-3.61 (1 H,m).3.68(1 Hd. 
J=16Hz).3.71(tH.sW.73(1Kd.J=16Hz).3.93(1H.d.J=7^H 
z).4^0-4.33(2H J m),4.4«(1H T s)^.15(iad.J=t1Hz).5^2(1 
KcHJ=1 1 .5,2Hz).7.1 5-7.33(6Km).7.75<1 Hd. J=8Hz).&54 
(1 H.dd.J=5.2Hz).8.55(1 H.d.J=2Hz) 
HR-MS m/z 655.35793 
[Calcd.for C„H„N 1 0,(M*-C,H„N0 1 ):655.35946] 


27 






pale yellow amorphous solid 

NMR spectrum (COCl J )pprrv0.82(3H,t.J=7.5Hz),(L92 
(3H.d.J=6.5Hz).0^7(3H.d.J=7.5Hz).1 .07-1 .77(21 H.m).1.8 
9-2.00X1 Hjn)^-1 8-2.33(2H4n)i26(6H,s)i.60-2.70(1 H. 
m)^78-2.89(1H^)^95(2H.t.J=8.5Hz).3.06-3J20(3lim). 
3.30(1 ribrs).3.3«1 H.d.J=5Hz).3.52-3.60(1 Hjn),3.67(1H, 
d.J=1 5.5Hz).3.71(1 Ks).3.72(1 H,dUI=1 5.5Hz),3.91(1 H.dJ= 
7.5Hz),4.21-4.31(2rtm).4.48(1 H.s).5.1 6(1 H.dLJ=1 1HzX5.2 
2(1 H.dd.J=1 1.5.2Hz).7.1 3-7.36(7H.m>.8.57(1 H.d J=4.5H 
z).8.58(1H.d.J=4.5Hz) 
HR-MS m/z 676.39392 
[Calcd.for C n H M N z O ie (M*-C.H, t NO>:676.39350] 


28 






pale brown amorphous solid 

NMR spectrum d(CDCI J )ppm.'0.83(3H.t.^=7.5Hz).0^7 
<3H,d.J=6.5Hz).1.00(3H.d.J : =6.5Hz).1.03-1.78(22HmXl^ 
0-1.99(1 Km) 2.21-2.38(2H.m).2£7(6*Ls) 2.61-2.68(1H 
m)Z82-2J2(1Km)^.95(2Kt.J=7Hz).3.07-3.18(3H^n),3. 
39(1 H.dJ=4.5Hz),3.53-3.63(1 H^n).3.72( 1 H.s).3.87-3.96 
(3H.m).4.23-4.33(2Hm).4.48(1 Ks).5.1 6(1 HAJ=1 1 rte).£2 
3(1KddLJ=1 1.2.5Hz).6.94-«.98(1 H.m).6.99-7.01(1H.m).7. 
16-7.35(6H.m) 
HR-MS m/z 660.31897 
[Calcd.fdr C M H s0 NO t S(M*-C i H, 6 NO^660.32063] 
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pale yellow amorphous solid 

NMR spectrum d(COCI I )ppm0.82(3H.t^=7.5Hz},a91 
(3H.<LJ^^Hz)^7(3H.<iJ=7^Hz).1.05-1.70(21H^n).1.8 
8-1 58(1 KmX2.1 8-2.38C2Hfn)Z27(6Ks)Z60-2.88(1 H. 
m).2.78-2.87(1 Km)^95(2H.t^=a-5Hz).3.07-3. 1 8(3fim), 
3.29(1 KbrsU J8(1 H.d.J=5Hz),3£2-3.61 (1 Hjn).3.66(1 H, 
d.J=1 5.5Hz).3.70(1 Kd.J=1 5.5Hz)£.72(1 Hs>.3.92(1 H.<U= 
7.5Hz).4^3-4^0(2Hjn).4.48(1Ks).5.14(1H<U=1 1.5Hz). 
5.22(1H.d4J=1 1.S^Hz>.657(1H.tdUJ=8^Hz}.7.08(1HAJ 
=10Hz).7.13(1Kd.J=8H2).7.16-7.34(6Hjn) 
HR-MS m/z 872.35402 
[Calc<Lfor C„H s ,FNO,(M*-C,H, e N0 1 >:672.3S479] 


30 






colorless amorphous solid 

NMR spectrum 6 (CDOjppiruO A2(3HX J=7 5Hz).0-89 
(3Kd^==e.5Hz).0.97(3H.<U=7.5Hz).1.07-1.65(21rim).1.8 
7-1 .98(1 H^n)^20-2.40(2Km)^29(Brls)^.60-2.69(1 H. 
mX2.76-286(1 H,mX2-91 -259(2HjTi).3.06-120(2Km)A1 
8(1 Kdd,J=10.5.7^Hz).3.30(1 H,s).3.37(1 K<U=4^Hz)^5 
2-3.61(1 Km),3.63(1 H.d.J=15Hz).3.67(1 H.d.J=1 5Hz).3.72 
(1 as) J.91 (1 H.dJ=7.5Hz).4^2-4.32(2rlm).4.47(1 Ks).5.1 
3(1 Kd J=1 1 Hz).5^2(1 H.dd.J=1 1 .5,2Hz).6.97-7.06(2amX 
7.17-7.36(7Km) 
HR-MS m/z 656.36110 
fCalcdfor C J7 H s ,FNO/M*-C,H„NO,):656.35987] 
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pale yellow amorphous solid 

NMR spectrum « (CDO^ppmfl.83(3HX J=7.5Hz).0.94 
(3Kd.J=8.5Hz).0.97(3K«tJ=6.5Hz).1.10-1.67(21 Km). 1^ 
8-1.99(1rim) > 2^O-2J38(2Hm)Z27(6H.s)^.59-Z70(1H. 
m)^78-2^1H4n)^2-a00(2KfnX3.05-3.19(3Km).3i 
8(1 Ks)^37(1rid.J=4^Hz).3.50-3.62(1 H jn).3.64(1 H.4J= 
15^Hz).3.68(1Kd,J=15.5Hz).3.72(1H.s).3.90(1H.d,J=7.5 

H.ddJ=1 1.5.2Hz).7.15-7.38<9H.m) 
HR-MS m/z 672.33032 
[Calcd.for C a ^1 91 as CINO,(M*-C,H„riO,) 
.-672.330323 
HR-MS m/z 674.32699 
tCalcd-for C„H s ,» 7 CINO,(M*-C^l l ,NOp 
.-674.32737J 


32 






colorless amorphous solid 

NMR spectrum d (CDCI,)ppm:0.82(3H.t. J=7.5Hx)A90 
(3Hd^l=8^Hz)^7(3R<lJ=7.5Hz).1.07-1.65C21Hjn).1.8 
8-1 .98(1 Km)^20-2.36(2Hm)4L27(6Ks)^.60-2.67(1 H. 
mX2.77-2^7(1rim)^.92-2^7C2Hm)^.99-3.07(1 Km).3.1 
2-3.1 7(2H^),3 J28( J H.brs).3.36(1 H.d, J=5Hz).3.52-3.6 1 (1 
H.m),3.62( 1 H.d, J=1 5.5Hz).3.67( 1 H.d,J=1 5.5Hz).3.72(1 H. 
s),3.89(1H,d.J=7.5Hz).4JM-4.31(2H^ri),4.47(1H.s),5.14<1 
H.d. J=1 1 .5Hz).5.22(1 KddJ=1 1 2.5Hz) 5-7.35(9Km) 
HR-MS m/z 672.32911 

[CafodLfbr C w H,,»CINO,(M*-C^I„N0 3 ) 
.-672.33032] 
HR-MS m/z 674.32798 

[Calcd.for C JT H $1 »CINO,(M*-C,H„NO^ 
:674.32737] 
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colorless amorphous solid 

NMR spectrum «J (CX>a J )ppfn.O.82(3H,W=7.5Hz).0^3 
(3Hd.J^.5H2).0^7(3ridvJ=7.5rlz)J.05-1.72(21Km).1^ 
7-1.97(1 H^n),2.1 7-2-37C2H^n) r Z27(6H,s)^60-2-69(1 H, 
mX2_76-235(1 rUi0^95C2H.t,J=7H2),3.02-3.1 0(1 Km) A 
11-3.19(2riin)^7(1H4>rs)^9(1H.d,J=5Hz).3.52-3.68 
(1 Km),3.59(1 H.d.J=1 4.5Hz).3.63(1 K<W=1 4.5Hz).3.72(1 
K*).3.86(3H.s).3^3Ks).3.92(1Kd.J=8.5Hz).4.23-4.30 
(2H^)A47(1H^).5J3(1Kd,J=l1Hz).5^2(1KddJ=t1^H 
z),6.80(1 K<U^5Hz).U7(1K«ia\J=8^Hz>.6^3(1 H.4J=2 
Hz),7.13-7.33(5Km) 
HR-MS m/z 714.38516 
[Calcd.for C n H s ,NO„(M*-C a H„NO,):714.38534] 


34 






colorless amorphous solid 

NMR spectrum 6 (COCI,)pom.O.82(3H.t^=7.5Hz).0.92 
(3H.d. J=8.5Hz).0.97(3H,d. J=8.5Hz). 1 .09-1 .80(21 KmXl .8 
7-2.00(1 H.m)Z1 7-2.36(2Hm)^6(6H.s)^.6O-2.70(1 H. 
m)^.77-2.88(1 Hjn)^.95(2H.t.J=8.5Hz).3.00-a08<1 Km). 
3.10-3i0(2H^m9(1rU>rs)J.38(1K<U=5Hz).3.52-3.8 
5(3Hjn).3.72(1Ks).3.82(3Ks)A85(6as).a88(1KdJ=7.5 
Kz).4.27(2H.td. J=6.5,2Hz).4.48(l Ks).5.1 5(1 K<U=1 1 Hz). 
5.22(1 Kdd.J=1 1 .5.2Hz).6.60(2Ks).7.1 8-7.24(3Km).7.28- 
7.34(2H.m) 

HR-MS m/z 728.40166 
[Calcd.for C 48 H M NO 1) <M--C,H 1B NO J ):728.40099] 


35 






colorless amorphous solid 

NMR spectrum d(CDO,)pprrc0.83(3Kt.J=7.5Hz).0.96 
(3K<L J=7.5Hz),0.97(3H.d. J=8Hz).1 .09-1 .80(22Km).1 J8- 
2iXKlKm)i18-2^8(1Km)i24(6H.s)Z31-2.38(1Km). 
2£0-2.75(3Km),2.77-2-86(1 Km)Z90-3.08(4Kin)A1 5(1 
H.s).3.16(1H.dd.J=l0.5.7.5Hz).3.22-3.30(1Hjn).3.35(1K 
d.J=4.5Hz).3.53-3.63(1 Km).3.73(1 Ks).3.98(1 H.d,J=7.5H 
z).4_23-4.33(2H.m).4.49<1 H,s).5.1 4(1 H.d. J=1 1 Hz). 5. 24(1 
H.dd.J=1 1 .5.2Hz).7.14-7.35(10H.m) 
HR-MS m/z 668.37951 
(Calcd.for C M H M NO,(M*-C i H„N0 1 ):668.37986l 
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pale yellow amorphous solid 

NMR spectrum d(CDO ) )ppfn^^1(3HAJ^7^Hz) v 0J8 
(3H.d.J^.5H2a.0*7<3^ 

7-1 .97(1 H^)Z2CHi40(2Hin) t 2^7(6Hs)i33(3Hs)^.60 

—9 fifif 114 ml 9 77—9 AtflUml 9 Qflf9M *> t=fi 1 fL£— 3 

20(3Hjn)^8(1Hi»r8).3.40(1Kd.J=4.5H2).3.52-3.63(1H. 
m).3.65(1 H.<U=1 4.5Hz),3.70<1 H.d, J=1 4-5Hz),3.72<1 lis). 
3.94dH.AJ^7.5Hz).4ja-4.32(2H.m).4.490H.s).5.12(1K 
dJ=11Hz).5^1(1H.dcU=11.2Hz),7.09(2H,<U=8Hz).7.12 
(2H.d.J=8Hz)7.22-7.39<5H.m) 
HR-MS m/z 668.37731 
[Calcd.for C„H 5 <NO,(M*-C,H 1 ,NO J ):668.37986} 


37 






colorless amorphous solid 

NMR spectrum 6 (CDCt^ppm£.82(3H.t J=7J5Mz)j0£a 
(3H.d.J=6.5Hz),0.98(3H,d,J=7.5RO. 1 .05-1 .75(21 rim).1.8 
7-1.99(1 H^n)^.18-2^8C2am)i27(6H^)^.58-2.67(1H. 
m)^76-2_86(1H.m)^.89(2H.t.J=63Hz) r 3.04-3.1 8(3lim). 

HUi*J=1 4.5HzX3.70(1 H.<U=14.5Hz).3.73(1 Hs),3.79(3HsX 
3.94(1 K<1 J=7.5HzX4 J 7-4^6(2H,mX4.49(1 H T sX5.1 4(1 H. 
d,J=1 1 Hz),5^2(1 H.dd. J=1 1 ^5Hz).6.86(2H<W=8.5Hz) J. 
1 1<2H.d,J=8.5HzX7^0-7.38(5H.m) 
HR-MS m/z 676.40387 
[Calc<Lfor C„H„NO ta (M^1 -C t H 1 ,NO,) 
£76.40607] 



35 



40 



45 



50 



55 



72 

BNSDOCID: <EP 1 044965 A 1J_> 



EP 1 044 985 A1 



ossa 


i R* 




Description and physical properties 


38 




m 

(J 


colorless amorphous solid 

NMR spectrum 6 (CDCJ i )ppnr0.81 > 0.82(total 3H.eac 
h t,J=7.5Hz).0-87.0.9O(total 3H.each <U=&5Hz)jD.90,0. 
93(toUl 3H.each d. J=7Hz).1. 00-1 .80(25H^n). 1.86- 1.98 
(1 HnOll 5-2.40(2H.rnX£28(6H.s);L55-2-66(1 Hjn)2J4 
-2.85(1 H^n)^.03-3-20(3Km).3^6( 1 HJbrs).3 .31 ,3J8(totaJ 
1H.each dJ=4.5Hz).140-3.56(1HjnX3.60-3.74(3KmX 
3.92A93(total 1H.each d.J=7Hz),4.07-4^0(2Hjn).4.4Z 
4.52(total Irteach s),5. 1 0,5. 1 1 (total 1H.each 4J=10.5 
Hz).5.20.5.22(totaJ Irteach dd.J=11.2.5Hz).7.1 7-7.38(1 
OH.m) 

HR-MS m/z 826.49594 
[Calcdtor C 4 ,H W N 2 0„(KP):826.49796] 


39 




O ' 


colorless amorphous solid 

NMR spectrum 0 (CDa^ppm.O.86(3H,W^7.5Hz),0.93 
(3H<t J=8Hzl 1 .03(3H,d. J=8-5Hz). 1.12-1 68(20Km). 1.77- 
1.86(1 rUn).1.93-2.03(4Hm)i1 7(6Ks)^23~2.32(1Hjn). 
2^8-2.46(1 Km) r 2.63-2.93(4Hm)Z97-3.1 0(1 Km).3.06(1 
ridd. J=1 0.5 t 7.5Hz),ai 5(1 Hbrs).3.48(1 H.d,J=4.5Hz).364 
-3.74ClKm)4-77(1ris)^.90(iad.J=7.5H2).4.02-4.13(2K 
m).4.49(1 H*rs).5^9(1 Hdd. J=1 1 .5.2Hz}.5.39(1 H.dd, J=1 1 . 
1 Hr).7-1 4-7.32(5Rm>.7.47(2H.t. J=7.5Hz).758(1 H.tJ=7.5 
Hz).8.16(2H,d.J=7.5Hz) 
HR-MS m/z 638.37014 
[Catcdfor C, ; H n NO.(M*-C,H,.N0 3 ):63B.36929] 


40 


~0 




pale yallow amorphous solid 

NMR spectrum 5(CDCI^ppm.<).81(3H.t,J=7.5Hz).0.87 
(3Kd. J=6.5Hz).1 .02(3H.<W=6.5Hz).1 .09-1 .7<K20rUn).1 .8 
0-ZDO(4HitiX2.20-Z.40(2H.it0.2^7(6H,s).2.6 1 -2.73(3H. 
mX2.76-2JI7(1 rimX3.05-3.20(3Hrn).3.29(1 Ks).3.48(1 H, 
d,J=45Hz).3.64-3.77(2ttm)^.66(1 H.d*>=1 5Hz).3.70(1 H. 
dLJ=l 5Hz).3 .97(1 HdJ=7.5Hz).4.05(2H,t,J=6^Hz),4.44(1 
Ks).5.15(IH,d.J=1 IHz).5^1(1H.dd.J=1 1 ,2Hz).7.1 5-7.40 
(IQH.m) 

HR-MS m/z 668.38178 
[Calcd.for C M H S4 NO,(M*-C.H„NO I ):668.37986] 
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colorless amorphous solid 

NMR spectrum 6 (COCyppm*).a2(3Ht J=7.5Hz),0.98 
(3Kd^.5Hz)J4)2(3HAU=«.5Hz).1.07-1.70(20rUn).IJ 
2(1rU).1 ^8-2X>2(3Km)^23-2^8(1 Hjt02J3\(B*U)£.43 
-2Ji3(1H^n)^62-2.74C3lim) v Z.78-2^9(1H^n)^.12ClH. 
s).&20(1 H,dd. J=10.7.5Hz)^^5-3 J8C2H.m).a48(1 H.dJ= 
5H2),3.63-3.80(2himW.75(2aa).3.99-4.10(3hin0.4.43(1 
H.s).5.1 8(1 Kd, J=1 1 Hz).5.22(l H.dd. J=1 1 ,2Hz).7.03-7.1 4 
(2H.m).7.15-7^1(3rim).7^2-7.35(4H,m) 
HR-MS m/z 844.49017 
[Calcd.for C 4 «H - FN,0, 1 (M*):844.48854] 


42 






colorless amorphous solid 

NMR spectrum <$ (CDCt J )ppm.-031(3H.t,J=7.5Hz).0.B8 
(3Hd,J^.5Hz).1.02(3Hd^=8.5Hz),1.07-1.66(20rim).l^ 
5(1rU).1 i»8-2.01(3Km)Z2u-2J8(2Km)JL27(6H^)^.62 
-2.74<3HmX2.77-236(1 Km>^07-3J20C2Hm).3.1 7(1 H.d 
*J=1 0,7.5Hz) J.30(1 HJ>rs).&46(1 H.d.J=4.5Hz).3.62-3.73 
(2Hm)A63(1H.«W=14.5Hz),3.67(1H.d.J=14.5Hz)^.95(1 
HdJ=7.5Hz).4.05(2Ht^l=8.5Hz),4.44(1H^).5.l5(1H.dLJ= 
1 1Hz).5^1(1Kd*J=1 1^^Hz).7^1(2at^=8.5rte).7.16-7. 
22(3H^n).7^6-7.3S(4rUn) 
HR-MS m/z 686.37071 
[Calcd.for C M H M FNO a (M*-C s H,.NO,h686.37044] 
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colorless amorphous soRd 

NMR spectrum 6 (COCgppov0^2(3KtJ=7^Hz)^7 

(3H<U=6.5Hz). 1 .03(3H.dJ=6.5Hz).1 .08-1 .73(20rtm).l .8 

2(1H^).138-i02(3Km)^21-Z37(1Km)^30(6H^)^.42 

-2.53ClKm)^.60-2.74(3Km) r 2.78-2.88(1H l ni).3.12(1K 

s),3.20(1 H.dd,^=1 0,7Hz)^-2&-3JJ9(2H^n)^.49(1 H.d.J=5H 

z),3.63-3.75(2Hm).3.83< I H,<W=1 6Hz),3.90(1 H,d, J=1 6H 

z).3.96-4.l5(2rtm>.4.09(1 HdJ=7.5Hz).4.43(1 fts>.5.1 8(1 

K4J=11H2)^1(1HLddJ=11.5^HiX7.15-7^2(7Hn0.7J 

5-7.41(2H.m) 

HR-MS m/z 686.34335 

[Calcd.fbr C M H M * , CINO,(M*-C,H,,NO,) 
:686.34597] 
HR-MS m/z 688.34518 

[CaiccLfbr C w H M * 7 ClNO,(M*-C,H„NO^ 
£88.34302] 


44 






pale yellow amorphous solid 

NMR spectrum 8 (CDClj)ppmK)^2(3H,W=7.5Hz),0.93 
(3H,d, J=6.5Hz). 1 .02(3H.<W=6.5HzX1 .07-1 .72(20Hm).1 .8 
5(1 H.s).1 -88-2.02(3rlmU^0-2-38(2H^n)^27(6H^) ( 2.6 1 
-2.74(3H*i).2.78-2.88(1 H.m).3.05-3.20(2H.n0.3.1 7(1 H.d 
d,J=1 0,7Hz).3.30(1 HsX3.46(1 H.<iJ=5HzX3.62-3.74(2H. 
m).3.64(1H,d,J=1 5.5Hz).3.69(l H,d. J=1 5.5Hz),3.93( 1 H.4J 
=7.5Hz).4J05(2H.t.J=6.5Hz).4.44(1 rU).5.1 7(1H.d.J=1 1H 
z).5.22(1 H.dd.J=l 1 .5.2Hz7.7.1 6-7.36C9H.m) 
HR-MS m/z 702.33925 

[Calcd for C„H M 3 »CINO/M»-C^1„N0 1 ) 
:702.34089] 
HR-MS m/z 704.33663 

[Calcd.for C3^1 M a 'CINO/M*-C,H t ,N0 2 ) 
:704.33793] 
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pale yellow amorphous solid 

NMR spectrum 0 (CDCI^ppnr0.82(3H,t J=7.5Hz).0.90 
(3H.d,J=8.5Hz),1 02(3H,d T J=65Hz).1 .07-t .6SC20rtm).1 M 
(1 H.s).1 -88-2.01 (3Km)i20-2-38(2riin)^27(6H r s)^-61 - 

2.74(3H^)^78-2^7(lKm)i98-3-08(1rim),3.12(1risW. 
16(1Hdd.^10.5J.5H2).3^9(1Kbrs).3.45(1H.AJ=4.5H2).3. 
62(1 HdJ=1 5.5Hz),3.62-3.75(2H.m).3.68(1 H,<U=1 5.5Hz), 
3.92(1Kd.J=7^Hz),4.05(2H.tJ=6.5Hz),4.44(1H^).5.1o(1K 
d.J=11Hz).5.21(1H/idJ=11.5.2rte).7.1 6-7.21 (3Km).7.25- 
7.32(6Km) 

HR-MS m/z 702.34371 
[Calcd.for C^H^CIMO^-C^^O,) 
:702.34089] 
HR-MS m/z 704.34055 
[Calcd.for C t ,H M w CINO,(M*-C,H t ,NO l ) 
:704.33793] 


46 




o 


colorless amorphous solid 

NMR spectrum 6 (CD(^pirc0.82(3H.t.J=7.5Hz),0.98 
(3Kd,J=7.5Hz).1.02(3H.d,J=8^Hz).1^7-1.70(20rim).1^2 
(1 H.s),1 .88-2-01 (3Hjm)A21-2-35(1 H.m)^.30<6H,s) r 2.43- 
2.52(1 Km)^.61^2,74(3H^n)^.75-2.85(1H^n).3.1 2(1 Ks).3. 
20(1 H,dd.J=10.5.7.5Hz).3.28(1 Kbrs).3.32-3.42(1 Km) A50 
(1 H.dJ=4.5Hz).3.58-3.86(2Hm),3.62(1 H.d,J=16Hz).3.78( J 
H.d.J=1 6Hz).3.81 (3rU)A99-*-1 5(2ltm).4.1 0(1 H.d,J=7.5H 
z).4.44(1Ks).5.13(1Kd.J=11Hz).5^1(1rl.dd,J=11.5 t 2Hz).6. 
85-6.94<2H.m).7.1 5-7.31 (7H.m) 
HR-MS m/z 698.39138 
[Calcd.for C M H M NO f ,(M*-C t H M NO z )£98.39042] 


47 






pale yellow amorphous solid 

NMR spectrum 5(COCI a )ppm.-0^2(3H,t,J=7.5Hz).0.91 
(3Kd.J=6.5Hz). 1 .02(3H.d. J=€.5HzXl .08-1 .62(21 HirO.1 .82 
(1 H.s). 1 .87-2-0O(3Km)^^O-2.39(2H^)^8(6H,sU.6 1 - 
2.73(3rUn) > 2.76-2.85(1 Hm)A0O-3.20(2Hm).3.1 6(1H.dd,J 

d. J=1 4.5Hz).3.67(1 Kd.J=1 4.5Hz).3.80(3H^).3.94(1 H,dJ= 
7.5Hz).4.01-4.08(2Km).4.44(1H^).5.15(1H.d,J=10.5Hz).5. 
21(1H.d<W=11^Hz).6.76-6J4(1KmX6.9u-6.98(2H^n).7.1 
4-7.34(6H.m) 
HR-MS m/z 682.39485 
[Calcd.for C M H s .NO,(M*-C ( H„NO,):682.3955 1 ] 
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colorless amorphous solid 

NMR spectrum S (CDCgppmi).81(3H,t^=73Hz).0.88 
(3H,d.J=8-5Hz),1 .02(3Ro\J=7.5Hz).1.07-1 .62(21 Hm),1 -8 
2(1 Ks),1 JMr2J0Ql3Hjn>Z2 1 -Z43(2Km)^29(6Ks) ( 2.60 
-2.72(3H.m),2.77-;L87(1 Hm).3.05-a20ttHm) J.1 7(1 Kd 
oVJ=l0.5.75Hz).3.47(1Kd^=43Hz) r 3.57-3.75(2H^i).3.59 
(1 rid. J=1 5Hz)A63(1 H.d. J=1 5Hz).3.79(3Hs).3.95(1 KdJ 
=7.5Hz).4.01-4.10(2Hin).4.43(1KsX5.14(1H,d.*»=10.SHzX 
5.21(1 H.ddJ=1 1.2HzX6.85(2H.cU=aHz).7.1 7-7 JSSCSHjnX 
7.18(2H.d.J=8Hz) 
HR-MS m/z 683.40421 
[Calcd.for C^NO.OyT+l-C^j.NO^ 
.683.40333] 


49 


CO 




colorless amorphous solid 

NMR spectrum d(COO,)ppnv0.81(3H.t.J=7.5Hz)A84 
(3H.d.J=6JHz),1i)2(3a<tJ=7.5H23.1.10-1.67(20H^n).1.8 
2(1 Ks).1 ^7-200OKm)^22-2.47(2Hm)^.31 (6H.sX2.38 
(3Ks)Z61-Z74(3am)^.76-Z85(1H^n)^.12(1Hs)^.14- 
3.25(2ttin).3.30(1 Ks).3.49(1 H.d. J=4.5Hz).3.61 -3.76(2H. 
mU.65(1H.d.J=:14.5Hz)^.72(1H.<U=14.5Hz).3.99(1Kd.J 
=6.5Hz).4.05(2HAJ=8.5Hz).4.42(1 Ks).5.1 4(1 KdLJ=l 1 H 
z),5.20(1 H.dd. 0=1 1 -5.2Hz).7.1 2-7.21 (5Km).7-24-7.31 (4H. 
m) 

HR-MS m/z 840.51484 
[Calcd.for C 47 H 7l N t O, I (M*):840.51361] 
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colorless amorphous solid 

NMR spectrum <*(CDCyppm*X8#3Ht^7.5Hi)A90 
(3H.<U=6.5Hz).1 .02(3H^J=7.5Hz).1 .07-1 .75(20riin).1 .8 
3(1H^).1.88-2.(tt(3H^n)^22-i39(2Hm)^28(6ris)^.34 
(3H.«)X62-2.74(3H^n)^.77-2.87(1H^n).3.05-3^0(2H, 
m).3.l6<1H.<M,J=J0,7.5Hz}^7(lKbr3)J.48(lKdUN4.5H 
z).3.58-3.74(2H.m).3.62(1 H.d, J=1 4.5Hz).3.6«< 1 H.d, J=1 4. 
5Hz).3.95ClKd.J=7.5H2).4.05(2HtJ=8.5H2).4.43(1Ks).5. 
1 5(1 H,d. J=1 1 Hz).5_2 1 ( 1 H.dd.J=1 1 .5.2Hz).7.05-7.23(7H, 
m).7.24-7.31(2H.m) 
HR-MS m/z 840.51489 
[Calcd.for C 41 H n N,O H (MD:840.51361] 


51 






colorless amorphous solid 

NMR spectrum d(COCgppm30.81(3H.tJ=7.5Hz).0.89 
(3H.d.J=6.5Hz).1 .02(3H.dJ=6.5Hz).1 .07-1 .68(20Km).1 .8 
2(1 Hs),I -88-2.03<3Hm)^22-2.43(2Hm) I 2.30(6H^)^32 
(3H.s).2.60-2.74(3H.in).2.7o-2.87(1 H.m).3.02-3.2 1 (3H. 
m),3.28(1 H,bi-s),3.48(1 H,<U=4.5Hz).3^7-3.75(2Hni).3.60 
(1 H.4 J=1 5Hz).3.B6<l K<W=1 5Hz).3.97(1 H,<M=7.5Hz).4.0 
5(2KtJ=6.5H2).4.43(1Ks) r 5.14(1H.d.J=11Hz).5^1(iad 
d.J=1 1.2.5Hz).7.10-7.31(9H.m) 
HR-MS m/z 840.51207 
[Calcd.for C 47 H 7l N J O,,(M*):840.5 1 361 ] 
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pale brown amorphous solid 

NMR spectrum tf(CDa j )ppm:0.81(3H,tJ=7.5Hz).0.89 
(3H.d. J=6.5Hz).1 .03(3H.d.J=8.5Hz).1 .07-1 .73(20Km).1.8 
5-2.02(4H.m)^23-2.45(2Hm),2.31 (6H*),2.60-2.74(3H. 
m).2.7o-2.88(1H^).3.09-3^5(2H^).3.12(1H^X3.38(1H 
brs).3.46(1H.d,J=4.5Hz)A62-3.73(2H^n).a77(md.J=15. 
SHz).3.83(1H.d J=1 5.5Hz).3.98(1 H.o\J=7.5Hz).4.00-4.09 
(2Km).4.43(1 H.s).5.1 3-5J27(2H.m).7.1 3-7.33{5H.m).7.54 
(2H.d.J=9Hz),8.20(2H.d.J=9Hz) 
HR-MS m/z 698.37981 
[Caled.for C M H S4 N I O 10 (M*+1-C,H„NO J ) 
:698.37785] 



78 



EP 1 044 985 A1 



Example 




R* 


Description and physical properties 


53 




o 


pale yellowish brown amorphous solid 

NMR spectrum S (COO J )ppnv0.83(3Ht^=75Hz3/)^9 

(3H.d, J=6.5Hz),1 .02(3H(i^=€-5Hz), 1 .07-1 67(20Km). 1 .8 

5(1 Ks). 1 ^6-Z02(3riin) I Z2(>-2^7(2Hjn)Z26(6H.s)^-62 

-2.74(3H^n)^82-2^l(1Km)^07-3.l8C2rim).3.15(1Kd 

dJ=105,7.5Hz)4i«iabr«)^.48(mdJ==5.5Hz).3.64-3.7 

4(2H,m).3.92(2H.s).3.95( 1 H.d. J=7.5Hz).4.05(2Ht.J=6.5H 

z).4.45(1ris),5.19(IKd.J=11Hz)^^3(IH^d,J=1 1.2Hz),8. 

95(1 ridd. J=5^.3.5Hz).6^99(1 ridd. J=3.5.1 Hz).7.1 5-7 .32(6 

Km) 

HR-MS m/z 674.33470 
[Calcd.fbr C»H sx NO,S(M*-C,H,,NO t ):674.33628] 


54 


Me 




colorless amorphous solid 

NMR spectrum 6 (COCyppm:0.84(3KtJ=7.5Hz).1.03 
(3Kd,J=7^Hz).1D8(3Kd.J=6.5Hz).1.12-1.70(20Kni),1.8 
7-Z02(4H^n)i1 2(3KsX2^2-2£3(1 Hjn).2_28(6Hs).2.38 
-2.42(1 Km)^.60-2.75(3Hjn)j2.79-2.90(1H^i),3.1 3(1 H. 
s).3.1 9(1 H,do\J=1 0.5.7.5Hz).3.28(1 H.brs).3.31-3.43(1 H, 
m).3.46(1 H.d.J=4.5Hz)^.63-3.77(2Hm).3.99-4.1 0(3Hjn). 
4.45(1H^).5.14(1HdU=1 1Hz).5J24(1H.dd.J=1 1 J2.5HzX71 
6-7.21 (3H.m).7.25-7.32(2H.m) 
HR-MS m/z 750.46652 

[Calcd.for C 4<) H M N t O„(M*):750.46666] 
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colorless amorphous solid 

NMR spectrum 6 (CDCOppm:0.83<3H.t J=7.5Hz),0.95 
(3H^J^^Hz).1/»(3KcU=7.5Hz).1.08-1.7Q(2lHmXl.8 
7(1 H,s),1 .89-2.02C3H.mX2. 1 9-2.39(2H.m),2^5(6Hs).2.60 
-2.78(5H^n)^.78-2.87(1Kin)^90-3.07(2H^n)^.13(1H, 

s)Al8(1H^^10.5.7.5Hz)^l-3.33(1rim)^.44(1HAJ 
=4^Hz).3.62-3.76(2rtn0A9e-4.1 (X2H.m).4.01 (1 H.eW=7. 
5Hr).4.45(1Ks)A17(1H.d,J=1 1 Hz).5.23< 1 H,<*fcJ=1 1 .5.2H 
z).7.1 6-7.23(6H.m).7.25-7.32(4H,m) 
HR-MS m/z 840.51434 
[Caledfor C 47 H M N t O„(*r):840.5t361] 
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o — 


colorless amorphous solid 

NMR spectrum S (CDCI^ppm.0.86(3H.tJ=7.5Hz).1/)5 
(3H,d^=6.5Hz). 1 .08- 1 -80(2OH./ti), 1 . 1 3<3H.d. J=6Hz), 1 .88- 
2.05C4H,m)^.20-Z50(7Km)^51-2.75(4Hm)Z95-3.05(1 
H^n)A12(1H.s)^-20-3.43(3Km)^.59(1H.dLJ=4.5Hz),a85 
-3.75(2Km).4.07<2H.t^=a.5Hz).4.30(1H.dJ=7.5H2).4.44 
OH^)^i)1(1Hd^nHr)^J57(1HooVJ=11.5^Hr).7.10-7. 
42(1 OHjn) 

HR-MS m/z 828.47775 
[Calcd-for C 4S H M N 2 0,^M*):828.47723] 
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colorless amorphous solid 

NMR spectrum 5 (CDCI,)ppmtf .84(3H.t, J=7.5Hz).0.9 1 
-1^7(38H^n).1^8-2.02(3Hm).2.15-2^7(3rim)^.33(6H 
*X2.48-257(1 H.m).2.60-2-74(3Km).2-80-3.1 7(3H.m).&2 
2(1 H.dd.J=10.7.5Hz).3.3O-3.40(1H.m)J.43(1 H.dJ=4.5H 
z).3.62-3.75(2H^i).3.98-4.10(3H.mX4.43(1Kbra).5.16(1 
H.<W=1 1Hz).523(mdd.J=1 1.5.2Hz>.7.16-7.22<3Hm).7.2 
4-7.32(2H^n) 
HR-MS m/z 832.54501 
[Caledfor C^H^O, ,(KT ):832.54491 ] 
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colorless amorphous solid 

NMR spectrum 6 (CDCypporOB 1 (3HtJ=7.5Hz).0i87 
(3K6VJ=€.5Hz).1 j02(3Ko\J=6.5Hz).1 .05-1 .75C20Rm).1 J 
4(1Ks).1 ^5-1^3Hm)X22-Z38(2Km)^28<6Hs)^55 
-2.70(3K»n) r 2.75-Z88(JKm).3.03-3^0(2Hm).3.17(tad 
d,J=1 0,7Hz),3-2£X1 Hbrs),3.48(1 H,<W=4.5Hz),3.60-3.75v2 
H^n)^.65(1»W^=15.5Hz)^.70(1H,d.J=15.5Hz)^.79(3H 
s)^.9XtKd^7^Hz)^03(2HtJ=6.5Hz}.4.44(1ris)^.f5 
(1 H.<W=1 1 HzX5-21(1 H.eUJ=1 1 -5.2Hz),6.84(2H.d.J=a.5H 
z).7.1 0C2H.<W=8.5Hz).7.1 6-7.40(5H/n) 
HR-MS m/z 68239477 
[C.lcd.for C l ^ s ,NO,(Nr-C.H l .NO J >.682.39551] 
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^0 




colorless amorphous solid 

NMR spectrum 5 (CDCI,)ppnrr0.81 (3H.W=7.5Hz).0.87 
(3H^J^.5Hz).1i»(3HAJ=7.5Hz).1.05-1.75(25Kin).1J 
8-2.00(1 Km)^20-2.40(2H r fn)^J27(6H.s)^-60-2.70(3H. 
m;.2.75-2i*5(1 Km)3.05-3^0C2HniJ.3L i oil Kddul=1 0,7.5 
Hz).3 1 Hbrs),3.4a(1 KcU=4^Hz).3.60-3-75(2Hm).3.6 
6(1 H.4J=1 5Hz).3.71<1 Kd. J=1 5Hz).3.96<1 H.d, J=7.5Hz).4. 
00-4.07(2Km).4.4«(1H.s).5.15(iad.J=1 1Hz).5.2lOH.dd. 
J=11.2.5Hz>.7.10-7.4O(10H.m) 
HR-MS m/z 682.39507 
[Calcd.for C w H s ,NO,(M*-C^ 1 ,NO t ):682.39551] 
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coloriess amorphous solid 

NMR spectrum d(€>Oa 9 )ppfnd0^2(3Kt v J=7.5Hz) 9 0LS1(3 
H^W^. &HzJ, 1. (XX 3H,d^F=8.5Kz), 1.10-1 .80(25H^n), 1.85-1 . 
98(1 lim) r 2^2.4O(2Hn0Z27(6Ks)^.6O-Z7O(31im)Z78 
-Z8«1HinWfl5-3^0(2Hlm).3.17(1Kdd.J=103.7.5H2)^ 
9(1HJ>rs).3.46(lK<UMw5H^3.60-a75(2Km)A66(1H.dLJ= 
15Hz).3.71(1H.d.J=1 5HzX3.95(1 H.<W=7.5Hz).4.00-4i>7(2K 
m).4.46(1 K*).5.1 6(1 H.dJ=1 1 Kz),5.21(1H,dd,J=1 1 .5.2Hz).e. 
90-7.00(1H^i).7.05-7.20(5Km).7^1-7.33(3H.m) 
HR-MS m/z 700.38541 
[Calcd-for C,^4 s> FNO,(M*-C.H„NO l ):700.38609] 
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nor" 




pal* yellow amorphous solid 

NMR spectrum S (CDCI J )ppm.-O.82(3H,t,J=7.5H2).0.93(3 
H.d^=8.5Hz).1.00{3H.(lJ=7.5Hz).1.1(>-1.8O(25H,m),1.90-1. 
98(1 H^n).2^0-2.4O(2H^n)^27(6H^)^.6O-2.70(3H^nX2.80 
-2.90(1 H.m).3.05-3^0(2HmW.1 6(1 H.dd.J=10,7.5H2)^28 
(1 Kbrs).3.45( 1 KeW=4.5Hz).3.60-a.75(2H^Ti).3.64( 1 H<W=1 
5.5Hz).3.69(l rid. J=1 5.5Hz).3.93(1 H.d.J=7.5Hz).4.01-4.06 
(2Hm).4.46(1 rUX5.16(1 Rd. J=1 1 Hz). 5.21 (1 H.dd. J=1 1 .5.2H 
z).7.15-7.40(9H.m) 
HR-MS m/z 716.35475 

[Calcd.for C at H s$ K CINO,(M*-C,H l ,NO l ):71 6.35654] 
HR-MS m/z 718.35339 

[Calcd-fbr C w H ss * T C1NO,(M*-C,H„NO l ):7 18.35358] 
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o — 


coloriess amorphous solid 

NMR spectrum 6 (COCJ^ppmK)^1(3Kt.J=7.5Hz).0.91(3 
H.d. J=6.5Hz).1 .00(3H.<U=7.5Hz).1 .1 0-l .80(25tim).1 .85-2. 
00(1 Km) 2J0-2.4Of2Hjn)^-27fBH kVJ SO— ? ml 9 7P 
-2*5(1 Km)^.00-3.18(2KmW.15(1H.dd.J=10.5.7.5Hz).3^ 
7(1H^)^47(1KdJM.5Hz)^.60-3.75(2H^0Ao3(1H.«U= 
14.5Hz).3.68(1Hd.J=14.5Hz) f 3.80(3H.sX3.94(1H.d.J=6.5H 
z),4.00-4.07(2H.m>.4.46(1H.s).5.15(1 H.d.J=1 1 Hz).5.21(1 H.d 
d. J=1 1 Z5Hz).6.80(1 H.dd. J=8.2Hz),6.90-6.96(2H.m).7.1 2- 
7.32(6H.m) 

HR-MS m/z 712.40680 
[Calcd.for C 4O Hs.NO MI (M*-C,H l ,NO 1 ):712.40607] 
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brown amorphous solid 

NMR spectrum 6 (CDCt,)pom&83(3HW=7 _5Hz),0.99 
(3Hd^=6.5Hz),1 00(3H.(U=5.5Hz)J.1 0-1 .80(25Hm).1.8 
5-Z0aiHjn)Z20-2.4Ot2tW^26(6rU)^6O-2.70(3a 
m)^80-2.9<KlKinU05-3iO(2Hm)^.15(1HddUI=10,7.5 
Hz).3.27(1 Kbrs W.47( 1 H,oLJ=4-5Hz;.3. 60-3. 70(1 H,m),3.7 
2(1 Us).3.93(2rU).3.94(1 rid.J=6^Hz).4X)1-4.07(2Hm).4. 
47(1rU).5.18(1H.cW=1 1Hz)^^2(1Kdd«J=1 1.2-5Hz>.6.96 
(1H.ddUI=5.15Hz).6^9-7j01(1H^n).7.15-7i1(3H.m).7^2 
(1 H.dd, J=5.5.1 Hz).7.25-7.31 (2H.m) 
HR-MS m/z 688.35249 
[Calcd.fbr C„H M NO,S(M*-C,H l .NO l >688.351 93] 


64 


^0 




colorless amorphous solid 

NMR spectrum 8 (CDCI^ppm.-OJJ1(3H.t.J=7.5Hz).0.87 
(3H.d. J=8.SHz).0.99(3H.«tJ=6.5Hz).1 .06-1 .75(251im).1 .8 
0(1 H*).1 .88-1 .97(1 Hjn)^22-2J9(2Hm)^28(6rU) 
— Z-o7l3H/n J.Z.77— ZJJ5( 1 H.frv.3.06— 3 JW2l-MnJ,3- 1 7C 1 Kd 
<U=1 a5.7.5Hz),3.29(1 rtt«),3.48(1 H,<U=4-5Hz),3.60-3.7 
5(2H^)^6«1HAJ=143Hz).3.71(1K4J=14.5Hz),3-d3- 
4.05(3Hjn)A47(1rU),5.15(1H.d^1 1Hz).5£KlH.dd,J=1 
1 ,2.5Hz).7. 1 3-7.21 (3Km).7.23-7.39(7H F m) 
HR-MS m/z 696.41023 
[Calcd.f or C 40 H M NO i (M*-C,H 1# NO 2 ):696.41 1 1 6] 
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colorless amorphous solid 

NMR spectrum 8 (CDCgpprre0.81(3H.tJ=7^H2).O88 
(3Kd, J=6-5Hz). 1 .03(3hUJ=€.5Hz), 1.07-1 .65C20Hm).1 .8 
0(1 H^).1.88-1^8(1Km)Z22-Z3aC2»im)Z27(6as)Z64 
-2.72(1 H r m)Z77-Z86(1 Km).3.05-3. 1 8<2H.m).3. 1 6(1 H.d 
dW=10.5.7^Hz)^^9(1KsW.47(1H/I.J=4.5KtoX3.65(1Hd. 
J=1 4.5Hz)A66-3.77(2HmX3.70(1 H.oVJ=1 4J5Hz)J3JM(^ H. 
d.J=7.5Hz).4.46(1H^).4.64-4.73(2Kin),5.15(1H.d.J=10.5 
Hz).5.22(1 H.dd. J=1 1 .5.2Hz) ( 6.29<1 H,dtJ=1 6.6.5Hz).6.62 
(1 H,o\J=1 6Hz).7.23-7.43(10H.m) 
HR-MS m/z 666.36340 
[CalcdJbr C u H«NO.(ir-C^1 1t NO > >.666.36421] 
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colorless amorphous solid 

NMR spectrum 6 (CDCt l )ppmA81 (3HxJ=7.5Hz).0.88 
(3KiU=6.5Hz).0.99(3HdUI=7.5Hz).1 JOS-i .60(21 Km). 1.9 
0-1 .96(1 rim)X20-2.40C2H,m)Z27(6Ks)^.60-2.70(1 H. 
m)^.78-2.84(1limW.06-3-20(5Hm7A27(1 Hs).3.41(1H. 
d, J=4.5Hz),3.60-3.74(2timX3.65(1 H.d,J=1 4.5Hz),3.70(1 
KdV=14.5Hz),3^4(1H.dJ=7^Hz),4^7(2Ht.J=6Hz).4.41 
(1 Ks).5.1 3(1 H.«U=1 a5Hz).5i1(1 Kdd, J=1 1 .5^Hz)A82- 
6.86(1H^n).6.96(1H,dd.J=5^.5Hz).7.16(1Kdd.J=S.1Hz).7. 
23-7.37(5H.m) 
HR-MS m/z 660.31941 
[Calcd.for C 3S H SO NO,S(M*-C,H 1 ,NO I >:660.32063] 
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colorless amorphous solid 

NMR spectrum 6 (COCJ,)pprrc0.82(3Kt.«*=7.5Hz).0.91 
(3Kd, J=6.5Hz).1 iMK3H.d^l=7.5HzXl X>5-1.60C21Hjn).1.90 
- 1 -98< 1 H^)Z20-2.40C2rUn)Z27(6rU)^.60-2.70( 1 Km). 
2.78-285(1 H^).3.05-3.20(5H.m).3.29(1 H,brs).3.39(1Kd. 
J=4.5Hz) J.60-3.75(2rim)A65(1 KdUf=1 5.5Hz),3.70(1 Kd, 
J=1 5.5Hz).3.93(1 Kd. J=7.5Hz).4.28(2Rt. J=6.5Hz).4.41 (1 
H3).5.15(1HdJ=1 1 Hz).5^2(1 H.dd J=1 1 5,2Hz),6 83-6.86 
(1 Km).6.94-7.0O(2Kii0.7j06-7.1 8(3Kn0.7-24-7.32( 1 Km) 
HR-MS m/z 678.31185 
[Calcd-for C„H 4> FNO,S(M*-C I H„NO I ):678.3 1121] 


68 






pale yellow amorphous solid 

NMR spectrum 0 (CDCl 1 )ppm.-0.83(3Ktvi=7.5Hz).0.94 
(3Kd.J^.5Hr).1.CW3H.d^.5Hz)J.05-1.80(21H^0.1.9O 
-1 .99(1 KmX2^240(2H^d.228(6Ks).2-60-2.70(1 Km), 
2.80-2.90(1 Hjn)3.05-3J?0(5Hjn).3^O(1 HJbrs),3.39(1H.d. 
J=5Hz).3.60-3-75(2Kni),3.64(1 K<U=1 5Hz),3.68(1 Kd. J=1 
5 Hz) 3 91(1 H d. J=7 5Hz) 422-4 35(2hUn) 4 42(1 Hs) j.1 5 
(1Kd.J=10Hz).5.22(1Kd<W=1 1^Hz).6.83-6.86(1 Km),6.9 
6( t Kdd. J=5.3.5Hz).7.1 6(1 Kdd, J=5.1 Hz).7.20-7.40C4Km) 
HR-MS m/z 694.28358 
[Calcd.for C M H 4 ,*CINO,S(M*-C,H„NO,) 

:694.28166] 
HR-MS m/z 696-28048 
[Calcd.for C*H 4 , w CINO,S(M*-C,H, f N0 1 ) 

:696.27870] 
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colorless amorphous solid 

NMR spectrum <J(CDCl,)pprrc0.82(3H.W=7.5Hz).0.91 
(3Kd,»l=6.5Hz).0.99(3H^tJ=€.5Hz).1i)5-1 .65(21 rlm),1.86 
-2.00(1 Hjn)j2.1 8-2,41(2Km)J2*7(6Ks).2.60-2.71 (1 Km). 
2.77-2*8(1Km).3.0u-3 33(6Hjn).3.40(1 KAJ=5Hz).3.58- 
3.71(1 Km).3.63(1 K4J=14.5Hz).3.67(1 Kd, J=1 4.5Hz).3.73 
(1 Ks).3.80(3Ks).3.92(1 H,<U=7.5Hz),4.20-4.33(2Km).4.4 
1(1Ks).5.14(1 K4J=10.5Hr).5.19-5^5(1 H.m).6.78-6.86(2 
Km),6.88-6.99(3H^i).7.13-7.18(1H.m).7.19-7.30(1Km) 
HR-MS m/z 674.33487 
[Calcd.for C M H, l NO,S(M*-C,H„NO J ):674.33628] 
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brown amorphous solid 

NMR spectrum 3 (COCI^ppm^83(3H.Ul=7.5Hz).1.00 
(3Ki J=7.5Hz), 1 .00Oa<U=7.5Hz),1 .OS-1 *0(22am), 1 .88 
-2iXKl Km)i1 ft-2,40C2H m) 2 26(6H s) 2 72(1 Km) 

-3.70(tHm),3.74(1Ks)A82-3J7(3Hm).4.19-4J2(2Hin). 
4.42(1rts),5.16(1H.d.J=1 1Hz).5.23(1H.ddU=1 I^Hz).6.82- 

637(1Hjn).6JO-7^2(3Km).7.16(1HddJ==S t 1H2).7^2(m 
dd.Js5.1Hz) 

HR-MS m/z 65028264 
[Calcifor C„H«NO^,(M*-C.H,.NOJ.-65028213l 


71 I 






colorless amorphous solid 

NMR spectrum 6*(CDCI,)ppm:0.81(3H.t.J=7.5HzX0.88 
(3H,d,J=6.5H2).1.03(3H.AJ^7.5Hz). 1.08-1 .64(20Rm).1.82 
(1 H,s>.1 .88-ZO 1 (3H.m)220-2.39(2H^n)^27(6ris)2.62- 
*~ » «*\wn^n/i4. / / dCoo\ l n l m/ f 4.uo-<l, 1 *\x.rtjmj, 3, 1 o\ i H,da, 
J=10.5.7.5Hz>.3.29(1 ribrs)A48(1 Kd.J=4-5Hz).361-3.71 
(1HUrOA65(1rW^143HzJ^.70(1K4J=14^Hz).3.72(1H. 
s).3.97(1H,d.J=7.5Hz).4i)6<2at.J=6.5HzX4.37(1H.s).5.15 
(1HAJ=1 1Hz).520(1KddUI=1 1.2Hz*7.13(2Kdd,J=4.5.1.5 
Hz).7.22-7.38(SH.m).8.51 (2H.dd. J=4.5.1 .5Hz) 
HR-MS m/z 669.37320 
(Cafcdtbr C„H sa N l O l {M*-C,H„NO I ):669.3751 1] 
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colorless amorphous solid 

NMR spectrum 6 (CDCI,)pprn.-0.86(3H.t*i=7.5Hz).0.91 
(3H.4J=6.5rlz)A99(3H r d A l=7.5Hz).1.02-1.80(22Hin).1.92 
-2jfJ0(1rimU08(1H.s)2.1 1(6H^)^20-2.30(1Hm)2.40- 
2L500 Hm).2.65-2.75(1 Km).2.95-3.07C2Hfl0,3.1 6(1 Ks)^. 
42dH,4J=4.5Hz)A65-3.75(1 H.m).3.85<1 Hs>.3.86(1 H,<U 
=7.5Hz).4.1 8<2H.t.J=4.5Hz).4^8-4.45(3H^i).529(1 H.dd.J 
=1 1 2-5Hz).5.37(1 H4.J=1 1 Hz),6.90-7^XX3Hjr.).7^O-7.4O 
(2H.m).7.42-7.52aH.m).7.55-7.6O(1Hjn).ai0-820(2H^n) 
HR-MS m/z 814.45946 
[Calcd.for C M H,,N,0„(M*):81 4.461 58] 
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colorless amorphous solid 

NMR spectrum S (COC^pprntf J2C3Kt,J=7.5Hz)4)J7 
(3Hd.J=6^Hz}.0J9(3H<U=7^Hz}.1^8-1.63(2(»im).1.8 
8-2.00(2am)^23-2.38(2Km)^27(6Ks)^.65-2.73(1 H. 
m).2.75-2.85(l Km) J.05-3^2(2Km)^.08(1 H.s).3.1 4(1 H. 
diU=ia5.7.5H^^.43(1K<U=5Hz>A65<1 H.4J=14.5Hz), 
3.66-3.7«1»im).3.68(1H.4J=l4^Hz)A81(1Ks)^.M(1K 
d,J=7.5Hz).4.13-4^0(2Hjn).4^9<1H^),4.35-4.43(2Hm). 
5.1 2(1 H,<tJ=1 1 Hz).5^2(1 KddU=1 1 Z5Hz).6.8$-6.99<3H, 
m).7.20-7.36(7H.m) 
HR-MS m/z 654.36345 
[Calcdfor C„H s> NO,(M*-C a H 1 ,N0 3 ):654.36421] 


74 
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CO 




colorless amorphous solid 

NMR spectrum 8 (COCI,)ppfn.O.83(3H.t,J=7.5Hz),0^7 
(3Hd, J=6.5Hz).0.99(3H.d*J=6.5Hz). 1 .05-1 .80(21 Hm),1 .8 
8-2.01(2H^n)^20-2^4(1lim)^28(6H.s)^.39-2.49<1H. 
m).2.62-2.73(1 Hm),2.76-i88(1 H.m).3.1 2(1 H.s),3. 1 7(1 K 
dd.J=10.5.7.5HzJ^4-3.38(1HjnW.41(1H,d.J=5H2)A64 
-3.83(2Hm).3.74(2Hs).4.04(1 H.o\J=7.5Hz).4.08-4.21 (2H 
m),4.27-4.45(3H.mX5.15(1 H.d.J=l6.5Hz).5.22(1 H,d<W=1 
1JLSHz).8.92-6.98(3Hvn).7.u3-7.14(2Hrn).7^3-7.36(4H. 
m) 

HR-MS m/z 672.35504 

[Calcdfor C„H s1 FNO,(M*-C,Hi.NO J ):672.35479] 
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pale yellow amorphous solid 

NMR spectrum 6 (COCt,)ppitK0J2(3H.tJ=7.5Hz).a90 
(3Kd.J=6.5Hz).a99(3Kd,J=7.5Hz).1.08-1.72(20rim).1.8 
8-1.98(1Hjn)^.03(1Ks)Z22-2J7(2lim)^26(6ris)X63 
-2.73(1 H.m).2.76-2.88(1 Km).3.04-3.1 8(2H f m).3.1 5(1 H.d 
d.J=1 0.5.7.5Hz).3.38(1 Kbrs)J.40(1H.d.J=4^HzX3.64-3.7 
7(1 ftm).3.65(1 H.d.J=1 5.5Hz).3.70(1 H.d. J=1 5.5Hz).3.80(1 
Ks).3.92(1 H.d, J=7.5Hz),4.1 1 -4.20(2H.m).4.34-4.44(3H, 
m).5.1 3(1H.d.J=1 1Hz).5.22(1 H.dd J=1 1.2.5Hz).6.92-7.01 
(4H.m).7.06-7.1 1(1Hjn).7.1 1-7.1 5(1 Km).7.24-7.34(3H. 
m) 

HR-MS m/z 872.35671 
[Calcd.for C, 7 H 5 ,FNO,(Nr-C.H„NO^:672.35479] 
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colorless amorphous solid 

NMR spectrum * (CDd^ppireO J2(3H.t. J=7.5Hz).0.8 
7(3Kd.J^.5Hz)A99(3K<U=75Hz).1i»-1.63(20Km).1. 
88-1 .98(1 Km)jL01 (1 H,a).£22-2.38(2rim).228(6H > *X2. 
63-2.73(1H^n)^.7S-2J6(1rUR)^.05-3.15(2am).3.16(1 
H,dd, J=1 0.5.73HzJ^29( 1 H,sj.3-39( 1 rt<W=5HzJ,3.62(l H 
d.J=15Hr).3.66-3.76dH^0,3.67(1K<U=15Hz).3.79(1H. 
s).3.91<1 H.«U=7.5Hz).4.1 1-4.21 (2Km).4.32-4.43(3Kin). 
5.12(1 H,d.J=1 1 Hz).5.21(1 Kdd.J=1 1.2.5Hz).6.90-7.06(5 
H.m).7.22-7.36(4Hin) 
HR-MS m/z 672.35472 
[Clcd.for C„H M FNO/M*-C,H„NO^:672.35479] 
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CO 




colorless amorphous solid 

NMR spectrum *(COCI^ppnvO.82(3H.t,J=7.5Hz).0.9 
S(3K<U=«.5Hz).0.99(3K<tJ=6.5Hz).1 .06-1 .70(21 Km).1 . 
88-2.0H2H.m)^.22-2.34(1 H.m).2.28(6H,s),2.40-2.49< 1 
Km)^.63-2.73(1Km)Z.76-2-88<1 Hjm)2A 1(1Hs).3.18(1 
H.dd.J=1 0.5.7.5Hz)J^2-3 J8(1 Km)^.43(1 H«W=5HzX3. 
66-3.77(1 rimX3.80(1 H.s).3.83(1 H.d, J=1 6Hz),3.90(1 H.dU 
=1 6Hz).4.06(1 H.4 J=7.5Hz),4. 1 0-4.21 (2Hm).4-28-4.44(3 
H.m).5. 1 5(1 Kd. J=1 1 Hz).5.21 (1 H.dd, J=1 1^5Hz).6.90~6. 
ssvon.ms. / ^u— /. J oi4M.m f^o~ lAixt ri.m j 
HR-MS m/z 688.32411 

[Calcd for C 37 H 5I *»CINO/M*-C^l 1 ,MO^ 
£88.32524] 
HR-MS m/z 690.32091 

[Calcd.fdr C„H SI w aNO,(M*-C,H l ,NO,) 
:690.32228] 
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pale yellow amorphous solid 

NMR spectrum S (COCgppnr0^2{3HtJ=7.5Hz)A92 
(3H.<U=6-5Hz),0^9(3a«U=«-5Hz).1 .05-1 .75C20Hm).1 J 
8-1 .98(1 H^U02(1H^)^0-i3aC2H^n)Z28(oHs)Z63 
-2.72(1 H.mX2.78-2J7(1 rim)3.04-3.18C2Hm)^.15(1Kd 
d.J=ia5.7.5HzXa28(1 HJbrs).3.39(1 H.«U=5Hz).3.64(1 Hid. 
J=15^Hr)^67-a75(1H^iiW.68(1rW=15^Hz).3^0(1H, 
s)4.90ClH^U=7jHz)A1^-20C2Km).4J4-4.42(3Km). 
5.14(1KdJ=10.5rte)^i2(1H.d<U=11.5^HzX6.91-«J9(3 
H.m).7-22-7.37(6H,m) 
HR-MS m/z 704.32078 

[Calcd.for C„H 5 ,* s CIMO, B (M*-C^„NO,) 
-.704.32015] 
HR-MS m/z 706.31744 

[Calcd.for C w H $1 « , CINO l0 (lir-C,H lt NO J ) 
:706.31720] 
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colorless amorphous solid 

NMR spectrum 6 <COCI,)ppmA82(3H.W=7.5Hz)A89 
(3H.d.J=6.5Hz).0.99(3H.d.J=6.5Hz). 1 .05-1 .75C20rim).1 .8 
8-1 38(1H^)^02(1H^)X20-2L37(2Km)Z28(6H^)X63 
-2.72(1 Hm).2.77-2.85(1 Hjn)JL98-3.06(1 HjrO.3.1 2(1 H 
sX3.1 6(1Kdd^=1 0J>.7.5Hz).3^9(1 HJbrs).3.38(1 KdU=5H 
z>.3.62(1 H,d.J=1 5Hz).3.66-3.75(1H^n).3.67(1H.d.J=1 5H 
z).3.79(1 Ks).3.89(1 H.d.J=7.5Hz).4.1 1-4.2(X2rUn).4.33-4. 
42(3H.m).5.13(1H.d.J=1 1HzX&21(1H.dd,J=1 1.2Hz).6.91- 
6.99(3H,m).7.27-7.34(6H,m) 
HR-MS m/z 704.31802 

[Calcd.for C„H, 1 * s CINO 10 (M*-C^ 1 ^O l ) 
.-704.32015] 
HR-MS m/z 706.31411 

[Calcd.for C„H s1 w CINO, 0 (M*-C i H„NO 1 ) 
: 706.3 1 720] 



89 



EP 1 044 985 A1 



Example 


R* 




Description and physical properties 


80 


so 


a 


colorless amorphous solid 

NMR spectrum 6 (CDCyppm.O^2(3Rt^7.5Hz).0J7 
(3H r <W=6.5Hz).0.99(3H,dl J=8Hz),1 .06-1 .70(21 Hm).1 .87- 
1 .98(2H^n)i22-Z33(1 Hjn).248<6»isX2.41-£50<1 Hm). 
2.61-2.72(1 Hm).2.74-244(1 Hjn).3.1 2(1 K«X3.1 8(1 Hdd. 
J=10.5J.5H2).3.31-3.40(1H^^.44(1KAJ^.5Hz).3.5o- 
3J7(2Km)A82(1H.d.J=16Hz).3.77(1H,d.J=16Hz)A81(3 
H.s).4.08(1H,d.J=7.5Hz),4.10-4.20(2H,m).4.3l-4.43(3K 
m).5.1 1(1Kd.J=1 1Hz).5.22<1ftdd.J=11.2Hz&&85-6.99(6 
H r m).7.18-7.34(3H r m) 
HR-MS m/z 684.37342 
[Calcd.for C M H I4 NO,.(M*-C.H„NO J ):684.37477] 


81 






colorless amorphous solid 

NMR spectrum 5(CDCI^pf>nc0^2(3H.tJ=7.5Hz)A90 
(3Hd.J=7.5Hz).0.99(3H.d^=6.5Hz),1.10-1^0(21Km).1J 
9-ZXKK2Hm>X2t -2.38(2Hm)^26(6rU)Z63-2.71(1 H. 
mX2.77-2.850 H,m),3.01-3-20(2Hm).3.1 4(1 H,dd. J=1 0.5. 
7.5Hz).3.41(1Kd.J=4^Hz).3.62(md.J=14.5H2)A65-3J 
5(2Hjn)^.67(1H.d,J=14.5Hz).3.oO(3H.s).3.91(1KdJ=7^ 
H2).4.1 0-4^1 (2Rm),4J2-4.45(3H^n),5.1 2(1 H.d.J=1 1 Hz). 
5.22(1 H.ddJ=1 1.5.2Hz).6.81(1H.daV=8.2Hz).6.86-7.00<5 
Km).7.25-7.35(3H.m) 
HR-MS m/z 700.36985 
[Calcd.for C M H 54 NO„(M*-C,H„NO,):700.36969] 


82 




O 


colorless amorphous solid 

NMR spectrum 5 (COCI 3 )ppm.-0.82(3H.tJ=73Hz) r 0^7 
(3H.d.J=65Hz).0.99(3Kd T J=7.5Hz).1.07-1 .68(20Hm).1.8 
8-2-00(2H.m).2^0-2.39<2Rm).2£7(6Hs).2.65-2.72(1 H. 
m)i74-2^7(1 mn),3.07-3.20(2Hm).3.1 5(1 mi<U=1 0,7.5 
Hz).3.26(1H.brs).3.41 (1 H.<U=4.5Hz).3.S8(1 Kd.J=1 5Hz). 
363(1 H,d.J=1 5Hz).3.68-3.82(2H.m).379(3H^),3.93(1 H.d. 
d=75Hz).4.1«2H.W=4.5Hz).4.37-4.43(3Km).5.11(iad, 
J=1 1 Hz).5.21 (1 H.dd, J=1 1 ,2Hz).6.80-6.90(2H.m).6.92-7.0 
0<3H,m).7.22-7.33(4H.in) 
HR-MS m/z 684.37306 
[Calcd.for C M H 54 NO lo (M*-C^l u NO^:684.37477] 
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coloriess amorphous solid 

NMR spectrum S (CDCI^ppm.-0-75-O.85(6Hfn),0.99(3 
KcW=7.5Hz), 1 .10-1 .e0C20Hjn),1 ^5-2.00(2Hm)Z20-2.4 
0(2Hni)Z28(6fis)X38(3Hs)uL60-Z.70(1 RmX2.75-2.85 
(1 ftm),3.1 1(1 H,s).3.1 3-3.30C2Hjn).X1 7(1 Hod. J=10.5.7.5 
Hz).3.42(1 H.4. J=5Hz).3.60-3.75(1 Hm).3.65( 1 H.d.J=1 4.5 
Hz).3.72<1 K«U=t 4.5HzX3.79(1 Ks)^.98<1 K4J=7.5Hz),4. 
15(2H.t^=43Hz}.4.35-4.40(3Km).5.t 1(1 H.d.J=1 1Hz).5J2 
0(1 Kdd,J=1 1 ,2.5Hz).6.90-7.00(3H,rn).7.1 1 -7 -33(6H.m) 
HR-MS m/z 842.49163 
[Caicd.for C 4 ,H 70 N,O, l (M*):842.49288] 


84 






colorless amorphous solid 

NMR spectrum 5 (COa,)pprrc0.82(3H.t.J=7.5Hz).0.89 
(3H^U=6.5Hz).0.99(3H.d.J==63Hz).1.04-1.60(20H r m).1.9 
0-2.<XK2H4n)^0-2.40(2Hm)A26(6Hs)^34(3Ks)^.62 
-2.71(1 H/n)^.78-2.83(l H^n).3.02-3JZ(K2H4n)^.14(1H,d 
d^10J.5Wd.324(1H4»rs)4.41(1H.«tJ==4^Hd,3.61(1H.d. 
J=15Hz)^.65(1H.(U=15Hz).3.68-3.75(1Hjn).3.80(1Ks). 
3.92(1 H.<U=7.5Hz).4.15(2Kt.J=4.5H2).4.35-4.43(3Km), 
5.12(1H,d.J=10.5H2).5i2(1H^d.J=11.5^H^.6.90-7.00(3 
H.m).7.03-7.24(4H.m>.7.26-7.35(2H.m) 
HR-MS m/z 842.49284 
[Caicd.for C 4 ,H TO N t O tx (M*):842.49288] 
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Cr 


pale yellow amorphous solid 

NMR spectrum d(COCI^ppmi).82(3H,t.J=7^Hz)A88 
(3H.d.J=8.5Hz).0.99(3H.d,J=6.5Hz).1.05-1.75(20am).1.8 
5-2OX2H^n)^20-2.40(2Hmm7(6H.s)^28(3H^)Z63 
-2.72(1 H jn)^.75-2.85(1Hm).3.00-3.1 8(2H^n)A1 5(1 H.d 

Oat- 1 U, / .OHZJ.O 1 H^KS J. 4.4 K 1 li.d.«J = 4.9rlZy^f.OUl 1 n,d, .. 

J=1 4.5Hz).3.65(1 H.d. J=1 43Hz),3.65-3.75(1 Hjt0.3.80(1 K 
s).3.95(1H.d.J=7.5Hz),4.15(2H.tJ=4.SHz).4.35-4.40(3K 
m)J.1 1(1H.d^=105Hz).5i1(1H.dd.J=1 1.5.2Hz>,6.90-7.0 
<K3H^).7.12(2H.d.J=8Hz).7^3(2H.<tJ=8H2).7^6-7.35(2 
Km) 

HR-MS m/z 842.49114 
[Caicd.for C 44 H ro N l O„(M*):842.49288] 
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Example 


R* 




Description and physical properties 








colorless amorphous solid 

NMR spectrum 0 (COCt^ppnc0i83(3KtJ=7 -5Hz),0.92 
(3Kd T J=6^Hz).0^9(3H,d^7.5H20.1.O5-1.7O(20Km).1 J 
8-1 .98(1 Km)Z02(1 H*)Z20-2.37(2Hij0.£27(6Ha)Z63 
-2.72(1H4n)^.78--i88(1HmX3.05-3.18(2rtni) > 3.15(1H.d 
d,J=IO^JJHz)^7(1rlbreXa39(1KcW=5Hz)^.63(1H.d. 

»*=15^rb).a66-3.76(1HmW.67(1H.<U=15^H2)^^0(1K 
s)A90(1K«U=7.5H2).4.1 1-4-20C2H.m).4.33-4.43(3HmX 
5.14(1H.d.J=ia5Hz)^i2(1H.dd.J=1 1,2.5Hz). 6. 90-7.00(3 
H^n),7J!1(1HtJ=8Hr).7^7-7J4(3Kin).7.41(1H.d.J=8H 

z) 7 5K1H d_J=2Hz) 

HR-MS m/z 748.27185 
[Calcd for C„H 5l T »BrNO t0 (ir-C^,^O l ) 
:74&26965] 
HR-MS m/z 750.26926 
[C*lcd.for C„H„"BrNO 10 (M*-C^l l ^O l ) 
:750.26764] 


87 


NO, 




brown amorphous solid 

NMR spectrum «(COCI^ppfrcOJK3KtJ=7.5Hz).0^7 
(3KdJ^.5Mz).1.0«3Hd.J^.5Hz).1.10-1.75(20Km).l^ 
5-2.00(1 Km)i07(1 H*)Z20-2.40(2H*i).£27(6H,s).2.63 
-2.71(1H.m).2.75-235(1 H,m>.3.10-a2C(2Hm),ai8(1 H.d 
d. J=1 0,7-5Hz).3J28(1 Hbrs).a38(1 H,d,J=5Hz),3.67-3.85(2 
Hjn).3.77(1 Hd.J=1 5.5Hz),3.82(1 H,ciJ=15.5Hz).3.95( 1 Hjd. 
J=7.5Hz).4.1 2-4.1 7(2Hm),4.35-4.43(3H^i).5.1 5(1 H.dU»= 
1 1 Hz).&21(1 H,dd,J=1 1 5^Hz).6.90-7j00(3Km).7i5-7J2 
(2H.m).7.53(2H,d.J=8.5Hz).8J20(2H.d.J=8.5Hz) 
HR-MS m/z 699.34721 
[Caled.fbr C 17 H s ,N I 0 )1 (KT-C i H,.N 0^:6 9 9.34929] 
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R* 


R 4 


| Description and physical properties 
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♦ 

o 


pale brown amorphous solid 

NMR spectrum 6 (CDCUppnr0.83(3H.t. J=7.5Hz).0.98 
(3H.d. J=6.5Hz).0^9(3ri«tJ=7.5Hz).I.O7-1 65C20Hm).1 .8 
9-1.99(1 Km)^02(1KsX2^2-2.40(2Km)^28(6risU64 
-2.72(1 Hm)Z82-2J0(1 K«n).3.05-3.1 8(2Km)A15(1Kd 
dJ=10.575Hz)^7(IKbr«)A41(1Kd.J=4.5H2).3.67-a7 
«1rWA80(1ris)^.91(1H.d.J=7.5Hz)A92(2Hs).4.13-4. 
1 9(2Hin).4.35-4.43(3Hm),5.1 5(1 KcW=1 1 Hz).5-23(1 Kdd, 
J=1 1^.5Hz).6.90-7.03(5HjnX7.18-7.36(3rim) 
HR-MS m/r 660.31906 
[Calcd-for C 3S H M NO,S(M*-C t H H NO,):660.32063} 


89 






coloriess amorphous solid 

NMR spectrum d(COCI J )ppm.-0.83(3H.t,J=7.5Hz).0.95 
(3Kd.J=6.5Hz)^9(3H.<tJ=7-5Hz).1 .10-1 .70(20Km).1.8 
9-2.00(1 hCm)^02(ias)^-20-2.40(2Hm)^-26(6H^)^.65 
-2.73(3H^)^75-28«1Km)i90-3.10(2H^nX3.1()-3.30 
(4H4i0^7(1H.«U=4.5lte)A65-3.75(1H^n),3.80(1ris)A 
98(1 H,d.J=7.5Hz).4.1 6(2H,t.J=4.5H2),4.35-4.42(3H^n).5. 
1 4(1 H,d. J=1 1 Hz).5.24(1 H.dd. J=1 1 .2.5Hz),6.9O-7.0O(3H. 
m).7-15-7.35(7H.m) 
HR-MS m/z 684.37390 
[Calcd.for C M H S4 NO l0 (M*-C ( H t .NO,):684.37477] 


90 






colorless amorphous solid 

NMR spectrum 5 (CDCIj)ppm:0.8S(3H,t.J=7.5Hz).1.01 
(3Hd.J=65Hz).1.10(3H.d,J=6Hz),1.13-1.70(20H^n).1^0- 
2.00C 1 Km)X1 7( 1 Ks)JZ^5(6Hs)^30-2.4 1 (1 H.m).2.41 -2. 
50(1 H^n)^.65-2.75(1Km)i.97-3.03(1rim).3.1 3(1 rts).3. 
1 8( 1 Hdd, J=1 0.5.7J>HzX3.3O~3.40(2RrnX3.52( 1 Kd J=4.5 
Hz),3.67-3.82(2amX4.12-^.20(2H^i).4^5(1H.d.J==6.5H : 
z) v 4.38-4.45C3limX4.98(1 H,<U=1 1 -5Hz),5.27C 1 H.dd. J=1 

1.5^H2X6.87^.99(3Hj»iX7.16-7.33(5Hjn).7.35-7.42(2H 
m) 

HR-MS m/2 830.45399 
[CalccLfbr C M H M N 2 O ts (M"):830.45649] ! 
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ex 


colorless amorphous solid 

NMR spectrum 6 (COCgppm.0^4<3Ht^=75Hz)^ 
2-1.88(32Kni).0^9(3HAJ=7.5Hi).1.08(3H.(tJ=€.5Hz). 
1.8»-2.03(2Kin) r 2.t5-Z38(3H F m),2.31(6H^)^.43-2.54 
(1 Hjt0.2.64-2.73(1 H nJ 2 89-2 89(1 Km) at VI uknVi 

20(1Hdd^=10.5.7.5H2).3^8-3.4(K2Hin)J.e5-a76(1K 
m)A80ClrU).4.02(1 H.<W=6.5Hz),4.1 1-4.21(2Hm).4.28 
-4.45(3M^n),S.14<1H.d.«#=1 lHz),S^3(1 Kdd.J=l 1.2-5H 
z).6.92-7.00(3H/n).7£7-734(2H,m) 
HR— MS m/z 834.52338 
[CalccLtbr C 4S H T4 N z O u (lir>.834.5241 8] 


92 ! 




Or!:"" 


colorless amorphous solid 

NMR spectrum <5 (COCI J )ppfrc0^1{3H.t.J=7.5Hz).a8 
#3H.d*J=6 -5Hz).0.9B(3H.«U=7.5Hz),1 .05-1.83(20Hm). 
1 .87-1 .98(1 HjtOJL 1 3(1 H^)^1 -2.37(2H.m).2_26(6rts>. 
2.60-2.70(1 Hm).2.76-2J»5<1 Hm).3.03-3.1 8(3Hm),3.24 
(1 rts).3.42( 1 rtdA£=4 5HzX3 65(1 HW,t=f4SHy) 3 67-3.7 
7(1rtm)^.70(1H.<W=145Hz)^.81(1H^).3^9(3tts)^.94 
(1 H.d.J=8.5Hz).4.1 2-4^3(2Rm).4^5-4.45{3H^i).5.09(1 
H,d,J=1 1 HzX5.21 (1 H.dd.J=1 1 A5Hz).6.85-6.98(4KmX7. 
1 8-7.41 (5H.m) 
HR-MS m/z 700.37096 
[Calcd.for C M H S4 NO„(M*-C^,.NO,):700.36969] 
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pale yellow amorphous solid 
NMR spectrum 8 (CDCIJppn«0.8 1 (2HXJ=7J5Hz)J0A 
7(3H.d,J=6.5Hz)A99(3rW. J=6.5Hz).t .05-1 .65(20H.m). 
137-1 .99CZrim)^22-2J7(2Km)Z26(6H3)^63-2.72 
(1 Km).2.7 6-2.87(1 KUrO.3.03-3.1 9(2H^n)^.1 5(1 H.ddJ= 
10.5.7.5Hz),3-27(1 HbrsX3.43<1 H.d,J=4.5Hz).3.60-3.83 
(2H.m),3.65( 1 H.4J=1 5Hz).3.70(1 H,dJ=1 5HzX3.79(3H. 
s),3.94(1H.d.J=7.5Hz)^07-4.20(2H.m).4.32-4.41(3H, 
m).5-1 2<1H,eV#=1 1Hz).&21(1H,d<U=1 1 -5.2Hz).6.45-6.5 
7(3rim).7^0(1HXJ=«Hz).7i3-7.40(5Hjn) 
HR-MS m/z 684.37747 
[Calcd.for C M H M NO l0 (ir-C e H„NO J ) 
:684.37477] 


94 






pale yellow amorphous solid 

NMR spectrum S (CDCt^ppm-O.81(3H.t.J=7.5l-b0.0.8 
7(3H.dL J=6.5Hz).1 .OOOHLd. J=6.5Hz}.1 .05-1 .63(20Hm), 
1 .87-138(1 H.nO.2.1 3(1 Ks)^21-Z38(2Hjn)Z26(8HLs). 
2.64-2.71 (1 HmX2.77-2.85(1 rinO.3.05-3.1 8(2Rm),3-1 5 
(1H.dd.J=10.5.7.5Hz).3^6drU).3.41(1H.d,J=4.5H2)3-6 
4(1 H.o, J=1 4.5Hz).3-65-3.75(1 H,m).3.69(1 H.d. J=1 4.5H 
zX3.75(3H.s).3.81 (1 H,s).3.94(1 H.d.J=7.5Hz).4.03-4.15(2 
rim).433-4.39(2rim).4.39(1 H.sX5.1 2(1 H.d.J=1 1 Hz>.S2 
1(1H.dd.J=1 1i5Hz).6.86(2H.d.J=9.5Hz),6.90(2H.d.J=9. 
5Hz).7.18-7.4<K5H.m) 
HR-MS m/z 700.36983 
[Calcd.for C w H M NO, l (M*-C a H„NO t ) 
:700.36969] 
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-X) 




pale yellow amorphous solid 

NMR spectrum 6 (CDCyppntO.75-0 35(6rim) r 1.01(3 
H4^75rb)J.05^1.73(20HjiOl1^6-1.97(tKm).t.98(1K 
s)^.1 8-2J7C2Km)i26(6Rs)i63-Z72(1 rlmX2.74-2.84 
0 H^n),3 00-3.08(2H.n0.3 12<IH.dd.J=10.5.7.5Hi).3^8(1 
Kbrs).3.35(1 H.d. J=5HzX3.57-3.72(1 Hjn>.3.63(1 Hd, J=1 
4.5Hz)4.67(1H.o\J=l4.5rte),3.75(1HsW.90(tK«UI=7.5H 
z).4.1 4-423(1 Km).4^4-4^0(1H f m),4.31(t H.a).4.40-4.50 
(2H^n).4.99(1Kd.J=10J»Hz).5.l6(1H.ddJ=1 1,2Hz),7.05(2 
rid.J=9Hz).7^4-7.37(5H.m).8^6C2H,d,J=9Hz) 
HR-MS m/z 675.39931 
[Calcdfor C„H 57 NO t0 CM*-C.H lo N l O 4 X675.39825] 
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-X) 




pale yellow amorphous solid 

NMR spectrum S (CDCl,)pprn:0.82(3H.t.J=7.5Hz),0.B5 
(3Kd. J=6^Hz).1 iKK3H,<U=8.5Hz).1 .05-1 ,65(20Hm).1 .8 
7-1 J7(2Hjn)^20-2^8C2Hjn)Z26(6HsX2.52(3rU)^.63 
-2.72(1 Hjn>,2.78-234(1 Km).3:03-3.1 7C2H.n0.3.1 4(1 H,d 
o\J=10.7HzX3.27(1 K*>.3.37(1 H4J=5HzX3.63(1HdJ=1 4. 
5Hz)A6^3.75XlHjn).3.68(1H.<W=14^Hz).3.79(1Ks)^.9 
2(1 H.d.J=7.5Hz).4.1 5-i.27(2H.m).4.34<1 Ks).4J7-4.47(2 
Km).5.05(1H.d.J=1 1Hz).5.20(1H.dd.J=1 l.2.5Hz).6.99(2H. 
d,J=8.5Hz),7.17-7.40(5H^n).7.97(2H.d,J=8.5Hz) 
HR-MS m/z 712^6975 
[Calcdfor C^ M NO„(M*-C,H, e NO,):71 2.36969] 


97 


no 




coloriess amorphous solid 

NMR spectrum 8 (CDCI,)ppm^2(3H.t.J=7.5Hz).0^7 
(3H4J^.5Hz).0.99(3KdJ=6.5Hz).1.05-1.73(20HLmXl.8 
7-1.98(2rtm)^20-2.41(2rtm)i29(6H3)^.63-2.72(1H. 
mX2.76-286(1 H.m>.3.03-3.20(2HmX3.1 6(1 H.dd\J=10.5. 
7.5Hz)A27(1 ribrsX3.42(1 Kd. J=5Hz).3.60-3.75(1 H.nO.3. 
65(1H.d.J=14.5Hz}.3.69(1K<tJ=14.5Hz).3.79(1Ks)A93(1 
H.d,J=6.5HzX4.09-4.19(2H^nX4^7-4.43(3H^nX5.1l(1ri 
d,J=1 1HzX5.20(1H.dd.J=t U.5Hz).6.61-6.70(2H.m).6.75 
(1H.dd.J=8.5.2.5HzX7.21-7.38(6H.m) 
HR-MS m/z 846.46834 
[Calcdfor C 4S H, T FN,O t2 (M~):846.46781] 
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colorless amorphous solid 

NMR spectrum 8 (COCt^ppfTcO.8 1 (3H.t^*=7 5Hz) A87 
(3H/U^5Hz)Jjt«3HAJ=7.5Hz).1.07-1J0<2uHm).1.8 
8-1 SSC 1 Hm)JL08(1 H^)^23-2J8C2H^n)Z26(6Hs)Z85 

-2.72(1H^)Z77-2.87(1Km)A03-ai2(1Km)^.13(ia 
s)^J5(1HddV^10^.7.5H2)^^9(1HJbrs)J.43(1H.oVJ=4^ 
Hz).3.63(1H.<U=1 5lte)Afi6-3.76(1rim).3^9(1H.«W=1 5H 
zW.79(1Ks).3.82(3ris)A86(3rU).3.94(1H,<W=7^Hz).4. 
05-4.1 5(2Hm).4.33-4.40(2Hn0.4.43<1 H.s).5.1 2(1 HAJ=1 
0.5Hz).5.21(1Kdd.J=1 1.5^HzX6.43(1H.d4J=8.5.3Hz).6.5 
«1H.d.J=3Hz).6.79(1H,<U=8.5Hz).7^2-7.40(5Km) 
HR-MS m/z 714.38545 
[Calcd.for C J ^ s .NO, 1 (M*-C,H,.NO l >7 14.38534] 
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colorless amorphous solid 

NMR spectrum <5 (CDCJ J )ppfru0.8 1 (3Ht J=7.5Hz).0.88 
(3H.dJ=8.5Hz).1 JKX3H.A J=6.5Hz).1 .10-1 .80(21 Km). 1.8 
7-1.98(1Km)X05-2.18C2Hjn)^21-Z30C1H^n>^27(6H 
t)X30-2.38(1 Km)^.60-2.72(1 Hm).2.76-2.87(1 HmX&O 
3-3.1 8(1 KmUl 3(1 K«X3.1 8(1 H,dUJ=1 0.5.7.5Hz).3.29<1 
HJbrsX3.46(1 Hd. J=5Hz}.3.60-3.75(1 Hm),3.66(1 H.d.J-1 5 
Hz).3.70(1 H.<W=15Hz).3.73(1 Ks),3.95( 1 H.d.J=7.5Hz).4.0 
0-4.10(2Kni}.4.1 5-4.27(2Rm).4.42(1H.s),5.14(1 H.<U=1 1 
Hz).5.21 (1 Had. J=1 1 ,2.5Hz).6.88-6.97(3H,m).7.23-7.38(7 
Hjm) 

HR-MS m/z 668.38032 
[Calcd.for C M H S4 NO,(M*-C,H u N0 3 ):668.37986j 


100 


^0 




colorless amorphous solid 

NMR spectrum $(CDCI^fnrfX81(3H.W=7.5Hz).a.87 
(3H.d^J=8.5Hz),1.01(3Hd.J=8.5Hz).1.03-2.00(26Km)i2 
2-2.40(2H,mX2J9(6H.8).2.60-2.70(1 H.m).2.77-2.85(1 tL. i 
m).3.05-3.1 3(2rtm).3.1 7(1 KddL J=1 0.7.5Hz).3.28(1H.brs). 
3.46(1H.<U=5Hz)^.61-3.73(4KmX3.93-4.03(2Hm).3S6 
(1H.«W=7-5Hz).4.05-4.1 3(2H.m).4.45(1 Ks).5.14(1 Hd.J=1 
1 Hz),5.21(1 H.<M.J=1 1 .2.5Hz).6.85-7.00(3H,m).7.20-7.40 
(7H,m) 

HR-MS m/z 698.39146 
[Calcdfor C M H M NO l0 (M*-C,H„NO,):698.39042] 
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Description and physical properties 


5 








colorless amorphous solid 

NMR spectrum <J(<X>CI J )ppm*.8l(3HtJ=7.5Hz).0.88 
(3H4J^.5Hz^Ji)1(3H.dLJ=8.5Hz).1J»-1.70(20fW.I.85 
-2.00(1 H^nU.03<l H.«) JL25-2.40(2Hjt 1 )X27(6H^)Z65- 
2.70(1 Hm).Z75-2.85(1 Hn>X3 05-3_2O(4H.m).3.1 7(1 Kdd. 
J=1 0.5.7.5Hz).3.28<1 HJbrs)4-47(1 H r oW=4^Hz).3.60-3.75 
(1Hm),3.65(iao.J=15Hz).3.70(1H.d,J=15Hx) f 3.77(1ris). 

3.96ttKd.J=7^Hz),4.10-4^5(2Hin).4^9(1ris).5.16(1lid. 
J=10.5Hz).5.21(1 H.dd. J=1 1.2Hz).7.1 0-7.45(1 0H.m) 
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u 




15 








HR-MS m/z 686.33608 








CCalcd.for C J7 H 5J NO,S(M^-C t H,.N0 3 ):686.33628] 










colorless amorphous solid 


20 
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a 


NMR spectrum d(COC( 3 )ppm.-0.80(3H.vJ=7.5Hz).0.90 
(3HdJ=6.5Hz).a97(3a«U=7JHz).1.05-1.70(2OH^).1.86 
-1 .96(1 Km)^-2O-2.40(3H T m)^27(6Ks)^-63-2.71(l Km). 
2.78-2*7(1 rim).3.05-3J2O(3Hjn).3^8-3.35(2Hjn) .3.40- 
3.57(3H.m).3.65(1 H.d.J=1 5Hz).3.70(1 H.d. J=1 5Hz).3.74(1 
H^XS.98(1 H.d.J=7.5Hz).4.23(1 H,s).442-4.38(1 Hm).4.54- 


25 








4.62(1Hm).5.15(11W*J=11i5Hz).5.19(mo,J=11H2).7^ 
4-7.38(5H.m).7.58-7.69(3H.in).7.90-7.96(2Km) 
HR-MS m/z 675.39827 
(Calcd.for C JT H S7 NO t0 (M*-C,H, 1 NO J S):675.39825] 


30 






Me 


colorless amorphous solid 

NMR spectrum S (CDCI 3 )ppm:0.81(3H,tJ=7-5Hz),0.87 
(3H.d.J=€.5H2).0.95(3H«U=6^Hz), 1 .05-1 80(20H.m).1.88 
-1.97(2H^n)^20-2.40(2Km)^28(6Ks)Z80-2.70(1 Km). 
2.77-2-85(1H^)JL94(3H^).3.0S-3.18(2Kni).3.16(1Kdd\J 


35 
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Cr 


=10.5,7^Hz)^27(1Hls),3.40-3.77(5H/n).3.65(1H.d.J=14.5 
Hz).3.70(1 H.<U=14.5Hz).3.95(1 H.d.J=7.5Hz),4.21(2H.Ul= 
6Hz).4.39(1 Ks).5.16(1 H,<U=1 1 Hz),5J21 (1 H.ddJ=1 1.5J2H 
z).6 65-6.80(3H.m).7.1 9-7.40OH.rn) 
HR-MS m/z 683.38970 


40 








[Calcd.for C M H»N z O,(M*-C,H, ( NO,):683.39076] 
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no 




colorless amorphous solid 

NMR spectrum a(CDCI^ppm.-0.81(3H.tJ=7.5Hz)A88<3 
H,<tJ=6-5Hz).0.96(3H.«W=7.5Hz),1.05-1.70(21H^i).1.87-l. 
99(1 H.m).2.1 9-2^9<2Km).227(6fU)^.59-2L72(1Kni)^.75 
-2.89(1H^nUj03-3J2(K2H^n).3.15(1H,dd.Js10.7.5Hz)^27 
(1H4>«).3.36-3.5()(3H^n)^.52-3.62(1rim).3.66(1Kd.J=15. 
5HzX3.70( 1 Hd. J=1 5.5HzU.74(f Ks),3.94< 1 H.d.J=7.5Hz).4. 
29-4.50(2rim).4.47(1Hs).5.14(1H.d.J=1 tHz).5^2(1H.dd,J= 
11.5^Hz)JJ9-7^8(6rim).7.42(1H.t^=7^HzX7-45-7J6(2 
H.m).7.74(1 H,d.J=8.5Hz).7.85<1H.d,J=8Hz).8.05{1H.d,J=8H 
z) 

HR-MS m/z 688.38778 
[Calcdfor C 41 H S4 NO i (M*-C.H„NO J ):688.38494j 


105 






colorless amorphous solid 

NMR spectrum <5(CDa a )ppmtf.82(3H.t^7.5Hz}.0.91(3 
Kd*J=6-5Hz).0.96<3H r d,J=6.5Hz),1 .09-1 75<22eUn), 1 .90-2. 
00(1 Hjn)^L20-2.40(2Hjn)^27(6H^)^.61 -2.71 (1H^n)^.79 
-2B9( 1 Han).3.06-320(2Hm),3.1 5(1 Kd«U=1 0.5.7.5Hz).3.3 
8-3.49(3H^nX3.52-3.63(1lim)^.65(1H.d.J=15^Hz).3.70(1 
H.«U=1 5.5Hz).3.74< J H,s).3.93(1 H.d. J=7.5Hz).4.32-4.49(3H. 
m).5.16(1 H,d.J=1 1Hz).5.23(1H.dcU=1 1.5.2Hz).6.91-7.17(3 
H.m).7^2-7.58(51im).7.74(1H.d.J=8.5H2).7.85(1H.d.J=8H 
z),8.05(1H,d.J=8.5Hz) 
HR-MS m/z 706.37457 
[Calcd.for C 4 ,H S3 FNO«(M*-C,H I «NO S ):706.37552 J 
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colorless amorphous solid 

NMR spectrum 5(CDCl J )ppm.-0^2(3H.t r J=7.5Hz).0.93(3 
H,d.J=6.5Hz).0.96(3H.d T J=7.5Hz),1 .08-1 .80(22H,m). 1.88-1 . 
99(1 Km)^0-2.40(2Hm)^27(6H F s)^.60-2.70(1 H.m).2.80 
-2.90(1Km)3£5-3-20(2H^)^.15(1Hd<l^10.7Hz)A36-3. 
48(3H jn).3.52-3.62(1 Hm).3.64(1 H.d. J=1 5.5HzX3.68(l H,<tJ 
=1 5.5HzX3.74(1 H^).3.91(1H.d.J=7.5Hz).4.31-4.50(3Km)^. 
1 6(1 H,dJ= 1 0.5Hz).5.23( 1 H.dd.J=1 1 .5,2Hz).7.20-7.60(8H. 
m).7.74(lH.dAJ=7.5Hz).7.85(1H.<tJ=8Hz)A05(11id.J=8Hz) 
HR-MS m/z 722^4775 

[Calcd.for C 4t Hs,*CINO,(M*-C^1, 4 NO^:722.34597] 
HR-MS m/z 724.34617 

[Calod.for C 4 ,H M w CINO 4 (M*-C 4 H l4 NO 3 ):724.34302 J 
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colorless amorphous solid 

NMR spectrum 6 (CDCI 3 )p P iTrt£2(3H,t^7£Hz).0.91 
(3HoW=6.5Hz)^)^6(3H/tJ==65Hz).1.05-1.65(21Km).1J7 
-f^9ClKm)^.17-Z39(2Hffl)^27(6as)^.6O>Z72(1Kn0l 
2.77-2.90(1 rim)A0l -3. 1 0(1 H.m),3.1 0-3.1 9(2H/n).3.26(1 
Hirs).3.35-3.45(3H^r,),3.52-3.70(1 Hjn^KK! H,dJ=14J5 
HzJ,3.67( 1 H,aU=l 4i>HzJ ,3.75(1 H,s/,3.80(3H^),3.92( 1 HoVJ 
=7.5Hz).4.30-4.50(3Hm).5.15(1 H,dW=1 0.5HzX5.23(1 Hdd. 
J=1 1.5.2Hz>.6.78-6-83(1 rlm).6.88-8.96(2H.rn>.7. 18-7.27 
(1rim).7^1H^U=7r^J38-7^3H^)J.74ClKdLJ=8H 
r).7.85(1 H.o\ J=8Hz).8.05(1 H.d, J=8.5Hz) 
HR-MS m/z 718.39612 
[Calcd.fbr C^4 9 /IO»(M*-C,H 1 ,NO J >.71 8.39551] 
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pala brown amorphous solid 

NMR spectrum 5 (CDCI 1 fcprn.-0.83(3H.t.J=7.5Hz),0.96 
(3Kd. J=7.5Hz).0.99(3rtdJ=8^Hz). 1 .05-1 .75C22rim).1.87 
-2.00(1H^n)^.17-238(2Kin)jZ-25(6as)^.6O-2.72(iam). 
2.80-2.92(1 Hm)3.04-120(3H/n)^-37--3.52(3rUn).152-3. 
tx$t ■ H.inJ r 3.75(i H v s; f 3J85~4.0Q( 1 H r m;,3-9ZvZH F sJ.4.30--4.oO 
C2H a mX4.47(1lis) v 5J 8(1 K<U=1 05HzX5.24(1 KddU=1 1 A 
5Hz>.6.92-7.04(2H^n).7^2(1 H.<kUI=5 J Hz). 7.35(1 K<W=6. 
5Hz).7.42(1 Ht^7^Hz).7.45-7.57(2H^nX7.75(1 K<W=8H 
z),7.85(1 KAJ=8Hz).8.05(1 H.d.J=8.5Hz) 
HR-MS m/z 594*34188 
[Calcd.for G 3t H M NO i S(M + -<5 t H ia N03):694.341 36] 
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colorless amorphous solid 

NMR spectrum «(CDCgppncO82(3Kt^7.5Hz).0^9 
(3hUU=6.5H£>,0 J5(3H<M=8.5Hz).1 .02-1 .67(21 Km),t .8 
7-1.98(1 Km)Z1 8-2J7(2Hm)^26(6rU)^.60-2^8(1 H. 
m)Z76-i8«1Km)A03-3.18(5Km)^5(1ribrs)^5(1 
Hd, J=4.5Hz).3.51-3.60(1 rUrOJ.65(1KdJ=15Hx).3.70(1 
H.<U=1 5Hz).3.74(1 rU)^.92(1 Kd. J=7.5Hz).4.30-4 .38(2 
Km).4.49(1ris).5.12(1 H<tJ=1 1 Hr)£23(1H,ddU=1 1-5.2H 
z).7.23-7.38(6rl^)7 J9-7.49CZKm).7.64(1 Ks).7.77-7.83 
(3H.m) 

HR-MS m/z 688.38820 
tCalcdfbr C 4l H S4 NO/M*-C,H,,NO J ):688-38494] 
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ry 




colorless amorphous solid 

NMR spectrum S (C0C^)ppm.O.83(3H,t,J^7^Hz)^.92 
(3Hd.J=6.5Hz).0.95(3Kd^l=6.5Hz).1.06-1 .61(21 Km). 1 .9 
0-1.98(1 Km)^20-2J4C2rlm)^26(6H^)X63-2.69(1K 
m).2.77-2J5(1 Km).3.03-3.1 5(5Km).3.25(1 Kbrs).3 .33(1 
K<W=4.5Hz).3.50-3.57( 1 Km),3.65(1 H.4 J=1 5.5Hx).3.70 
(1K<W=15.5Hz),3.74(1HsW.89(1Kd.J=7.5rte).4.31-4^8 
(2Km).4.49(1Ks).5.14(1Kd.J=1 1Hz).5.23(1Hdd.J=1 UH 
z).6.95-7.01 (1 Km).7.06-7.1 6(2Km).7.27-7.47(4H.m).7.8 
4(1 Ks).7.78-7.82(3H jn) 
HR-MS m/z 706.37315 
[CalccLfbr C« l H lJ FNO.(M*-C.Hi.NO,):706.37552] 


111 




CO""" 


colorless amorphous solid 

NMR spectrum 5(COCI^ppm.-0.82(3KW=7.5Hz),0^9 
(3Kd,J=6.5Hz).0.95(3Kd.J=8.5Hz),1 .03-1 .60(22 Km). 1.9 
0-2.00(1 KmU20-2.40(2H^n)^26(6Ks).2.60-2.68(1 H. 
m)X77-284(1H^.a06-3^5Km)^.33(1Kd.J=4.5Hz). 
3.50-3.6O(1Km)^.62(1Kd.J=15.5Hz),3.67(1K«U=15^H 
z).3.74(1 Ks).3.89(1 K<tJ=6^Hz).4.30-4.40(2Hjn).4.49(1 
KaX5. 1 3(1 Kd.J=1 1Hz).5.23(1 Kdd. J=1 1 5^Hz).7.02(2K 
t.J=9Hz).7^0-7.49(5Km).7.64(1H^),7.76-7^4(3H^i) 
HR-MS m/z 706.37610 
[CalcdLfor C„H M FNO 1 (M*-C,H l .NO 1 ):706.37552] 
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colorless amorphous solid 

NMR spectrum a(CDCyppirc0.83(3H.U=7^Hz).0^4(3 
K<U^Jr^A95(3H^=8.5Hz).1JX2-1.5O(22Hm).l^0-Z 
00(1H^Z20-2.40t2H^Z26(6HsU60-2.70(1Hm),Z78 
-2^7(lKm)^.02-3^(X5Hin)^2(1 H.dJ=4.5Hz).3.5t-3.60 
(1 Hm),3.64<1 H,d J=1 5.5HzX3-68<1 H.dJ=1 5.5Hz).3.74(1 H. 
s).3.87(1H.d^=7Hz),4^2-4.40(2rim).4.S0(1H^).5.14(md. 
J=t0.5Hz).5^3(1K*U=1 1.5^Hz).7^0-7.50(7Km).7.64<1 
H.s),7.75-7.82(3Hm) 
HR-MS m/z 722.34607 

[Caicdfor C« l H a ^INO/M*-C a H„NO,):722.34597] 
HR-MS m/z 724.34407 
[Caicdfor C 4l H n * , CINO a (Kr-C a H,.NO t ):724.34302] 
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colorless amorphous solid 

NMR spectrum S (CDa,)ppm.O.82(3H.t.J=7.5Hz).0.92(3 
HdJ^.5Hz)A95(3H.dJ=8.5Hz).1.00-1 .75(22Hm>.1 .88-1 . 
98(1 Km)^.1 8-2J6(2Hin)^26(6Hs)^.6(>-2.69(1 Hm)^77 
-2.87(1 Km)J2L99-31 7(5H^)^34(1rtdJ=5Hz).a51-359(1 
H^.3.62(1HJ^15Hz)J.67(1Ko\J=1SHz)A74(1Hs)4-80 
(3Hs),3.89(f H,d J=7.5Hz).4 .30-4.39(2Hm).4.50(1 rls).5.1 3 
(1H.dJ=1 1Hz).5_23(1H.ddJ=1 1 J2£Hz).6J1(1HddJ=8.5.2H 
z).6.89-6.96(2Kni).7.20-7_28( 1 Rm).7.340 Hdd J=8.5.2Hz). 
7-39-7.49ttH.m)J.640H.s).7.75-7.83(3H.m) 
HR-MS m/z 718.39454 
(Caicdfor C« t H M NO,(M*-C,H,.NO,):71 8.39551} 
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pale brown amorphous solid 

NMR spectrum 5(COCI^ppm.O^4(3Ht.J=75Hz).0.95<3 
H.dJ=«.5Hz).1.0t(3H.dJ=<^Hz).1.04-1.70(22H^n).1.87-2. 
00(1 Hjn),2.1 7-2J6(2Hm)^24(6H^)X60-Z.68(l H.nO.2.8 1 
-2.90(1 Km).3.03-3. 1 8(SHm).3.34(1 Kd J=4.5Hz),3.5 1 -3.60 
(1 Rm).3.75(1 H.s).3.89(1 H.dJ=75Hz).3w92(2H^),4.31-4.41 
(2Hm).4.50(1H.s)5.1«(1 H.dJ=1 1 Hz).5.24(1 H.ddJ=1 1.5.2H 
z).6.93-6.97(1 Km).6.98-7.02(1 Hm).7.23<1 HddJ=5.5.1Hz). 

7.34<moUJ^J5Hz)J.38-7.50(2H^,7.64(1Hs).7.76-7.8 
4C3ttm) 

HR-MS m/z 694.34085 
[Caicdfor C M H st NO,S(M*-C a H„NO I ):694.341 36] 
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XT 


colorless amorphous solid 

NMR spectrum 5(COCI J )ppm.-0J2(3H.tJ=7.5Hz)^>J9 
(3a«U=6^HzX0L93(3KdJ=7^Hz).1 i)2-1 -65<20Km) r 1 .81 
(1H,s).1. 88-2.00(1 KnOil 7-2.40(2Hrn),227(«1ts).2.63- 
2.72(1 Hm).2.77-2.86<1 Km)A0O-3.1 7(3Km).325< 1 Ks). 
3.37(1 H<W=4-5Hz},3^0-3.75(t Km) .3.65(1 HdU=1 5Hz).3. 
70(IH.d,J=15Hz)^.78(1Ks)4J1(1K«U=75Hr).O8-4-40 
(2H^)A42ClHs)A48M36t2HmX&12(1Hd^1(L5Hz>.5. 
20-5.26(1 H.m),6.84<1 Hd.J=7.5lta).7^1-7.54(9HjnX7.78 
(1H.d\J=8Hz),8.29(1H.<W=8.5Hz) 
HR-MS m/z 705.38961 
[Calc<±for C 4 ,H SS NO,(M*+1-C,H„NO,):705.38768] 


i ifi 

1 IV 






colorless amorphous solid 

NMR spectrum d(COCIJppm.«>.83(3H.tJ=7.5Hz),0.92 
(3H.d.J=6.5Hz).a93(3H.d.J=6Hz}.1.02-1.68(20Km).1.83 
(1 Ks).1 .90-20)0(1 Km)^20-2.38(2H r m)^25{BK5)^.65- 
2.72(1 H,m).2-78-2.88(1 H.m),3.00-3.1 6(2H^n).3.12(1 H.dd. 
J=l0.5.7.5Hz).3.25(1 Kbrs),3.36(l H,d,J=4.5Hz).3.60-3.76 
li runj,3.ooil H,<w= 1 3nzlr3.70Q » H.tfcjs 1 5rtz),3.78(1 H,s). 
3.90X1 Kd,J=7.5Hri.4.30-4.40(2Hm).4.43(1 Ks).4.50-4.59 
(2H.m),5.13(1H.dJ=1 1Hz)^3(1H.dd^=1 1.2.5Hz).6.85(1 
H.d^=8MzX6J2-7.16(3KmX7^1-7.55{5Rm).7.79(1H.d.J 
=7.5Hz).8.29(1 H.d. J=8Hz) 
HR-MS m/z 722.36943 
[Calcd.for C 4 ,H S ,FNO,(M*-C,H„NO J ):722.37044] 
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pale yellow amorphous solid ~™j 
NMR spectrum <5 (COa,)ppmA84(3H.t. J=7^Hz).0.93(3 1 
H.d^.5Hz).0^4(3H,a,J==6.5Hz).1/)0-1.68(20Hm).1.82(1 
HU). 1 .90-ZXXK 1 KmX2.20-2.4O(2Hm)Z26(6HsXZ64-Z72 
(1H^)JL79-2^1H^nX3.DO-3J0(1H^.3J2(1H.d<U=1O. I 
7.5Hz).3.l 3(1 H.s).3.26<1 HJ>rs).3.35(1 KdJ=5Hz),3.60-3.75 1 
(1 Hjn)A83(1 H.<W=1 5.5HzX3.68(1H.<W=1 5.5Hz).3.7B<1 H. 

sU8«1K<W=«.5Hz).4^1-4.3S<2H^0.4.43(1rU).4.49-4.5 
6C2H.m).5.13(lH.<W=1 IHz).5.240H,dd.J=l 1.5 r 2Hz).6 84(1 1 
H,<U*=8Hz),720-7.55(8mn).7.79(1 H.«W=7.5Hz)A29(1 Hd. 
J=8Hz) 

HR-MS m/z 738.33841 1 
[Calcd.fbr C 4l H H ,s CINO,(M*-C t H w NO^:738J40a9l 

HR-MS m/2 740.34047 I 
[Calod.fbr C4iH 51 "CIMO.(M*-C^,.NO J ):740.337933 1 
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colorless amorphous solid 1 
NMR spectrum <5 (CDCgppm.-0.83(3H,t. J=7.5ta).0 92(3 1 
KdJ=8.5Hz).0.93(3Hd.J=7.5Hz).1.00-1.65(20H^n),1.81(1 
H^).1^8-1^6(1H^»)i18-2.38(2ltm)JL26(6H^).2^3-2.72 
(1Hjn)X78-2.87(lHjn)^.96-3.O6<1H^i).3.11<1H.dd.J=t0. 
S.75M2)^.13(1H^)^24(1rU)^^8(1K<W=4-5Hz)^.58-3.7 
4(1Km)^.S2(1K€U=14.5H2)A67(1H.dU=14.5H2)A78(ia 
s),3.81(3Ks).3.89(1 H^LJ=75Hz).4.30-4.40(2Kin),4.42(1H. 
s).4.48-4.57(2HmX5.13(1K<U=1 1 Hz).523(1 H.cd.J=1 1^2 
Hz).6.81(1H.dd^l^1JiH03^1H.d^=*.SH2).6.89-8^8(2 
H^.7^IH.t,J=8H2),7^8(1Kt*l=8Hz).7.42-7.54(3HmX7. 
79(1H,d.J=7.5Hz).8.29<1H.d,J=8.5Hz) 
HR-MS m/z 734.39088 I 
[Calcdfor C«,H M NO tfl (M»-C.H l , t NOJ:734.390423 | 
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pale yellow amorphous solid 

NMR spectrum fl((»a,)ppm:0.84(3H.t^=7.5Hz).0.93 
(3K<W=8.5Hz).0.98-1 .70(1 9Hm).1 -01(3K4J=6.5Hz).1^2 
(1H^).1J9-2.00(1rimX2.15-2.40(2Hjn)^25(6rU)Z62-- 
2.75(1 H.n0.2-80-2£3(1H^).3.00-3.33(3H,m).3.1 1(1 Kdd. 
wF 1 1 ti, /.ortt/^i^j /u n,a, , /o\ l rvTV,o./«H i it, 
s).3.85-3-9S(3HjT0.4^7-4.40(2Hm).4.44(1H^).4.48-«.57 
(2rim).5.1 6(1 K<U=1 1 Hz).5.25( 1 H.dd. J=1 1 .5^Hz).6.85(1 
H.dUI=7^Hz)A92-7.02(2HiT0.7. 1 8-7.28( 1 Km).7.32-7.5e 
(4Rm).7.79(1 H,d,J=7.5Hz),8.30(1 H.d, J=8.5Hz) 
HR-MS m/z 710.33546 
[Calcd.tbr C 3 ,H M NO,S(M*-C i H„NO a ):71 0.33628] 
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colorless amorphous solid 

NMR spectrum 6 (COCI J )ppmK).82(3H.t r J=7.5Hz),0.86 
(3H A J=6.5Hz).0.99(3H.cLJ=6.5Hz). 1 .02-1 .73(20Hjn).1 .88 
-1.98(1 H^n).2-09(1H.s)X20-2.38(2H^n).2^7(6H.s)^.S3- 
2.73(1 H jtO JL77-2^6(1 HmX3.02-3.1 8(2KnO,3.1 4(1 Kdd. 
J=1 0.5.7.5HzX3-26(1 HJbrs).3.43(1 H.d. J=4.5Hz),3.65(1 H,d. 
J=15^Hz).3.67-3.77(1fim)^.70(1H.d.J=155Hz)^.81(1H. 
s).3.93(1KdJ=7.5Hz).4^2-4J3(2Km>.4.39(1H«),4.40-4. 
50(2Hm).5.15(1KdJs1 1.5HzX5-23(1H.dd.J=1 1.5,2Hz).7.1 
5(1H.d,J=2.5Hz).7^0-7.44(81im).7.71-7.80(3H.m) 
HR-MS m/z 720.37571 
[Calcd.for C 4 ,H S4 NO l# (M*-C,H 1 ,NO t ):720.37477] 
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pale yellow amorphous solid 

NMR spectrum 6 (C0Cla)ppnu0^3(3H.tJ=7.5rte).0.89 
(3HAJ^5Hz).0J9(3K<U=7.5rte).1.02-1.72(20lim).1^8 
-1 .99(1 rlmXL1 1 (1 rts).£20~2.37(2H jm) JL25(6rU)^.6S- 
2.73(1 H.m) .2,78-2*7(1 Km),3.03-3.1 8(2H.m).3.1 4(1 Kdd,, 
J=1 0.7.5Hz).3.26(1 Kbrs).3.41 (1H.4J=5Hz).3.65-3.77(1 H, 
m).3-65(1 H.d J=1 5.5HzX3.69(1 H.d J=1 5.5Hz).3.82(1 H.s).3. 
99f1M<i 1— 7 SHr')422-433f2Hjti')440f1H s)44l-451f2 
Km).5.16(1H.dJ=10.5H2).5^3(1H.dd.J=11^Hz).6.98(1Kt 
d.J=8,2.5Hz).7.09(1Kd.J=10Hz),7.1 3(1 H.d.J=8Hz).7.16(1 
Kd.J=2.5H 2 ).7^4(1H.dcW=9^5H2).7^6-7.44(3H^n).7.71 
-7.81(3H.m) 
HR-MS m/z 738.36613 
[Calcd.for C^HjjFNO.oW-C.HHNO^rm.seSSS] 
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colorless amorphous solid 

NMR spectrum 6 (C5DCI ,)ppfTr0^2(3Kt^=7.5Hz).0.86 
(3Ko,J^.5Hz)A99(3H^^^Hz)Jj03-1-72C20riif0.1.88 
-1.98(1 H jn)i09( 1 hU)Z20-2.36(2Hin)^26(6Ks)^.64- 
2.73<1H^)^77-2^1Hjn)A04-3.18(2Hm),ai4(1HdoVJ 
=10.5.7.5Hz).3^6(1H4»ns)^.41(IKd.J=4.5H2)^.62(1H.d.J 
- 1 5.5H2a3.66( 1 H,d,J=1 5.5Hz} .3.67-3.77(1 Kav,3.81 (1 H. 
»).3.91(1KdJ=7.5Hz).4^2-4.33(2rim).4.39(1rU),4.40-4. 
50(2rirn)^.15(1KdLJ=IO^Hz)^^3(1H.aUJ=11^.5Hz}.74) 
2(2H.t.J=8.5Hz).7.15(1H.dJ=2^Hz).7^3(1KddJ=9^.5H 
z).7^7-7.35(3»im),7^8-7.44(1H^n).7.71-7J0(3H4n) 
HR-MS m/z 738.36497 
[Calcd-fbr C 4 ,H M FNO„(M*-C.H„N0 1 ):738.36535] 
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colorless amorphous solid 

NMR spectrum 6 (CDCl^ppircOA3(3rit,J=7.5Hx),0.91 
(3H.dJ=6.5H2).0.99(3H.dJ=6.5H2j. 1.02-1. 7 7(20Hjn). 1.89 
-1 .9 9( 1 Hm)Z 1 (X 1 H^)^20-2JJ7(2H, I n)J2-27(6H^)^65- 
2.73(1H^^78-2^1H^^Q2-ai8(2Hlm).ai4ClKd<U 
=10.7^Hz)^6(1rU>rs)A41(1KdU=4^Hz).3^3(1H.dJ=1 
5.5Hz).3.67(1 Kd. J=l 5.5Hz).3.68-3.77(1 Km).3.82(1 H.s).3. 
89(1H.dAl=7.5Hz),4^3-«^3C2H^n).4.39(1H^).4.41 -4.50(2 
Rm).5.1 6(1H.AJ=1 1Hz),5.23(1H.dd*J=1 1.5.2Hz>.7.15(1H, 
<l»u— aCOrtZA /.x 1 /.##\ /ri.iTiA t,i\ /.ouiorMny 
HR-MS m/z 754.33809 

[Calcd.for C 4l H M * s CINO M (M > -C«H l ,NO t ) 
:754.33580] 
HR-MS m/z 756.33135 

[Calcd.for C 4 ,rl M OT aNO„(M*-C,H,,N0 2 ) 
.756.33285] 
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colorless amorphous solid 

NMR spectrum 6 (CDCI^ppnr0.83(3H.tJ=7.5Ha0A9O 
(3Hd.J=6.5Hz).0^9(3H.iU=6.$Hz).1 .03-1 .75(20Km).1.88 
-^00(1Kfn)Z08(1>M)^20-2.40(2»im)^25(6H^)^.65- 
i75(lKm)Z78-2^8(1Km)A00-3.09(1Hjn)A12(1K8).3. 
!3(1KddJ=1 1.7.5Ht)^6(1KbrsU43(IH.d > J=5Hz)4.60 
-3^5(2H4n).3.62(1Kd^14.5Kz).3.67(1Ka\J=14.5Hz).3.8 
<X3as).3.91(1KdJ=7.SHzX4^WJ4(2Hm).«^9(1KsX4. 
41 -4.51 (2Hjn).S. 1 6(1 H.«W=1 1 Hz).5.23( 1 H.dd. J=1 1 ,2Hz). 
•.81(1H.dd^.15Hz).6.90-«.97(2KmX7-11-7.45(5Km), 
7.70-7.8(K3H^n) 
HR-MS m/z 734.39212 
[Calcd.fdr C 4I H 5 ,NO t0 (M*-C ( H„NO^:734.39042] 


125 






pale brown amorphous solid 

NMR spectrum 5 (CDCI,)ppnru.84(3H.t^7.5Hz).0.93 
(3H A J=6-5Hz).0.99<3H.d. J=8.5Hz). 1 .02- 1 .72<20RjtO. 1 _89 
-1.99(1 Km)Z1 1(1lis)JL24(6Ks)A25-i36(2lim)^.65- 
2.73(1 H.m),2.82-2.91 (1 Hm),3.05-3.1 6(2Km).3.13<1 Kdd. 
J=1 0.8Hz).3.27(l Hbrs).3.43( 1 H.<U=4.5Hz).3.68-3.77( t H. 
m).3.82(1 H.s).3.91 (1Kd.J=7.5Hz).3.92(2H.s).4.22-*.33(2 
Km).4.41(1 Ks).4.41-451(2H.m),5.1 9(1 H.d. J=1 1.5Hz).5-2 
4(1 KddJ=1 1.5.2Hz),6.96(1 H.dd, J=5.3.5Hz).7.00(1 Kdd. J= 
35.1 Hz).7.1 8(1 K<U=JL5Hz).7.1 9-7.27(2Rm).7.33(1 KtdU 
=7.5.1 Hz).7.42(1 H.td. J=7.5.1 Hz),7.70-7.83(3H.m) 
HR-MS m/z 726.33411 
[Calcd-for C„H st FNO l0 S(M*-C i H„NO,) 
:726.33120] 
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colorless amorphous solid 

NMR spectrum (5(CDCl>pm.<l.81(3Rt.J=7.5Hz).0.87 
(3H^U^^Hi0.0^7(3Kd^=7JHz).1.OO-1^O(25Hm).1.8 
8-1.98(1 Km)^20-2.40(2Km)^27(6Ks)^.60-2-85(6H 
m) r 3.05-3^O(2Hm).3.1 5(1 H.dtW=1 0.7Hz).3.26(1 Kbra).3. 
42(1H,d.J=4.5Hz)^.62-3.78(2H^i) r 3-65(1H.d.J=14.5Hz), 
3.68<1H,d,J s 14.5Hz)^.84(1H.d.J=7.5Hz),4.1O-4J0(2H, 
rn).4.34-442(3Hjn).5.1(X)Hd.J=10.5Hz).5^1(1H,dcU=l 
1 .Z5Hz).6.65(1 Kd J=8Hz).6.71 (1 H.d. J=7.5Hz).7.05<1 H.t. 
J=8Hz).7.20-7.40(5H.m) 
HR-MS m/z 724.40608 
[Clcd.for C 4l H s ^O, 0 (M*-C.H t ,NO I ):724.40607] 
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colorless amorphous solid 

NMR spectrum S (COCI>)ppm.<J.82(3H.t J=7.5Hz).0.90 
(3H^U=8^Hz),0.98(3H r o\J=7.5Hz}.1.06-133(25Km).1.8 
8-2.00(1 Km)^20-2J9(2HLm)A26(6Hs)A62-2.88(6K 
nOA05-3^0(2H^U.1S(lKddJ=10.5.7.5Hz)^8(1Hbr 
s),3.40<1H.d,^.5Hr).3.6o-3.73(1Kin)^.64(1H,AJ=15H 
z)A69(1H,d.J=15H2).3.76(1H^X332(1H.d.J=7^H2).4.10 
-4^0(2H^n).4.33-4.43(3hUTT),5.1 1(1K<U=1 1Hz).5.22(1H. 
dd.^11^^H^.6.6^1H.d^5H^.6.71(1K4J=7^Hz).6. 
92-7. 1 6(4H jn).722-7.32( 1 H.m) 
HR-MS m/z 726.39938 
[CalcAfor C 4 ,Hs,FNO.(M*-C,H„NO,) 
.726.40174] 
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colorless amorphous solid 

NMR spectrum 6 <CDCI>pmfl.83<3HtJ=73Hz).0.92 
(3Kd.J^.5Hz).a9o(3H,d^=7.5Hz).1.05-1^3(25Km).1.8 

8- 2.00(1 H r m)^20-2.40(2H F m)^27(6H r s)^.62-2.90(6H 
m).3.02-3^0<2H^)A15(1KddUi=10^.7.5Hz).3^8<1libr 
s).3.39(1 H.dJ=4^Hz).3.60-3.73<1 rtm).3.83(1 H.d. J=1 5.5 
Hz).3.68(1 H,d.J=1 5.5Hz),3.76( 1 Ks). 3.90(1 H,dJ=7.5HzX4. 

09- 4.20(2H.rn>.4.34-4.43(3Hm).5.1 1(1 H.<U=1 1 Hz},5.22 
(1H.dd.J=11^Hz).6.65(1H.d.J=8.5H2).6.71(1H,d.J=«H2). 
7.05(1 H.t,J=8Hi).7.20-7.39(4Rm) 

HR-MS m/z 742J7428 
[CalccLfor C 41 H„ ,s CINO,(M*-C,H lf N0 3 ) 
:742-37218] 
HR-MS m/z 744.36812 
[CalccLfor C 4I H„* , CINO,(MM3,H 1 ,NO,) 
.744.36923] 
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colorless amorphous solid 

NMR spectrum t5(CDCI J )ppm:0.82(3H.t.J=7.5Hz).0^0 
(3HdJ^5Hz)^X3KdW=75HzXl-05-1A3(25H^0.1.8 
6-1 .99(1 H.nO.2.1 8-2^8(2H^i)JL26(6H.s)^.o0-2.87(6H 
m).2.98-&33(4Rrn) 3.41(1 KdJ=4.5Hz).3.56-&84(2Km) > 
3.62(1 H,d,J=1 5Hz).3.66(1 H.d.J=1 5Hz).3.80(3H.s),3.91(1 
H.<W=7.5Hz).4.08-4^0(2H^n)A30-4.44(3H^n).5.1 0(1 H 
d.J=1 1Hz).5i1(1H.dd.J=1 1iHz).6.65(1K<W==85Hz).6.71 
(1 H.d.J=7.5Hz).6.77-6.85(1 Km).6.89-6.96(2Km).7.05(1 
H.t. J=8Hz).7.1 8-7.28(1 H.m) 
HR-MS m/z 705.40964 
tCalcd.for C M H s ^IO„(M*-C„H„NO t ):705.40881] 
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pale brown amorphous solid 

NMR spectrum 8 (CDCI,)pprn.-0.83(3KtJ=7.5Hz).0.97 
(3Hd.J=7.5Hz).0.99(3K<iJ=6Hz).1.05-1.83(25H4nXl.78 
(1 H.s).l .88-2.00(1Km).2.1 8-2.38(2Hjii)Z25(6H^)^.58- 
2.92(6H4«).3.01-3^C(3Km).3.41(1Hd.J=4.5Hz)^.63-3.8 
0(1H^i),3.76(1H3),3.85-3A9(3H^n).4.05-4^1(2Km).4.2 
7-4.46(3fUn).5.13(1H.<tJ=1 1 Hz).5.23(1H.da.J=1 1.5.2Hz). 
6.65(1 H.d.J=8Hz).6.72(1 K<W=7.5Hz).6.91-7.09(3H,m).7. 
22(1H,dd,J=5.1Hz). 
HR-MS m/z 714.36883 
[Calcd.for C M H M N0 t S(M*-C.H,.N0,):71 4.36069] 
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CCr^ 


coloiiess amorphous solid 

NMR spectrum 6 (CDcgppm*>81 (3H,t. J=7.5HzX(X87(3 
H.4J^.5Hz).0.99(3Kd^7.5Hz)J.05-1.80(24HjnXl^fi-Z 
00C2H*0^0-£40(2H^m7(6rU^^ 
-3.1 8(2HmX3-1 5(1 H.dd\J=1 0^.7.5Hz).3^6(1 H.brsX3.43( 1 
H.o%l=5Hz)A60--3,78(1H^iX3.65(1KdJ=1 4.5HzX3.70(1 H, 
d,J=14.5Hz)A79(1H,sX3.94(1H.d.^^ 
mX4^2«4.33(2H^0A4O(1H^).5.12(1H,4J=11Hz),5^1(1K 
dd, J=1 1 ,2.5Hz),6.64( 1 H.d*J=2.5Hz),6.70(1 H,dd.J=8.5^5H 
zX6.98(1 H,d. J^.5HzX7.2O-7.40(5H,m) 
HR-MS m/z 724.40385 
[Calcd.for C 4l H $a NO I0 (M*-O t H u NO 2 >:724.40607] 
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OCT 


colorless amorphous solid 

NMR spectrum A(CDCgppm0^2(3H v t.J=7^Hz).0.90(3 
Hd^.5HzX0.99(3rUiJ=7.5Hz)^ 

00(1 Rm),2.00(1 H^) t Z20-Z40(2rim)^26(6H r s)^60-2A5 
(6H^n),3i)5-3^0(2Km)^.1 5(1 H,dd^=1 0.6.5HzX3.26(1 Kbr 
sX3.4 1 (1 H.d. J=4.5HzX3.60-3.75( 1 H^n). 3.64(1 H,oW=1 5.5H 
z>.3.70(1 Hd. J=1 5.5HzX3.79{1 H,sX3.92(1 H,d J=7.5HzX4.07 
^.15(2H^X4^0-4.37(2H t m).4.41(1H.sX5.13(lKo\J=11H 
zX5.22(1 H.oU^=1 1 .5 r 2HzX6.64(1 H.d.,J==2.5HzX6.70(1 KoUJ 
=8^ t 2.5Hz),6.93-7.0O(2H^nX7.05-7.15(2H,mX7^2-7.35(l 
H.m) 

HR-MS m/z 742.39624 
[Calcd.for C 4t H 57 FNO 10 (M*-C i H l6 NO 2 X742.39665] 
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CXX^ 


colorless amorphous solid 

NMR spectrum « (00013^^0.83(3^ J=7.5Hz)A92(3 
H.d.J=6.5Hz).0.99(3H.d.J=6.5Hz),1 .05-1 .80(24rbnXl .90-2. 
00(1 KmX2.00(1 Ks)^2O~2.40(2Hjn) r 2^7(6Ks)Z6O-Z80 
(6HmX3 J>5-3 J 8(2HmX3.1 5(1 H,do\ J=1 0.5,7.5HzX3.26(1 H. 
br«)A41(1Kd.J=5HzJ.3.60-a75(1HjnX3.63(1KoW=15.5H 
zX3.68( 1 H,d, J=1 5.5HzX3.79{1 H,sX3.9 1 (1 H.o\ J=7.5HzX4.08 
-4.1 5(2H.niX4.32-4.38(2KmX4.41 (1 H,s>.5.1 3(1 H,dW=1 1 M 
zX5.22< 1 H.dd. J=1 1.2HzX6.64(1 H.d.J^.5HzX6.70(1Hda\J= 
8.5^.5HzX6.98(1H.d.J=8.5Hz) r 7.20-7.4O(4H,m) 
HR-MS m/z 742.37291 

[Calcd.for C^H^OINO^M^-C.H^NO,) 
: 742.3721 8] 
HR-MS m/z 744.36812 

[Oalcd.fbr C« l H 57 3r CIN0 s (M 4 -C.H li N0 3 ) 
:744.369231 
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colorless amorphous solid 

NMR spectrum 6 (CDCIJpom£.82(3Ht.J=7.5Hz).0.90 
(3H.d,J=6.5Hl).0.99(3ridLJ=6.5Hz).1 JQ5-1 .83(24Km).1.8 
6-1 99(2Rm),2.1 8-Z38C2H r m) r 2^6(6H.s)^58-2.88(8H, 
m)i98-3^4Hn0.!43(1Kd I J==45H2).3.55-3^7(2lin0. 
3.62v1K«iJ=14^HzJ^L67(l H.<W=1 4.5HzJ.3J30(3rM},3J)Z 
(1 H.d.J==8.5Hz).4.03-4.18(2am).4^3-4.48(2Hm).4.40(1 
Ks).5.12(1H.<U=I 1Hz).5^1(1H.ddUI=1 1^5Hz).6.64(1H. 
oW=2L5Hz),6.70(1 H.d<U=«.5 F 2.5Hz),6J0(1 H.dd.J=8.2Hz). 
6.89-6.95(2Hjn).6.98(1 Kd. J=8.5Hz).7-22(1 H,t,J=8Hz) 
HR-MS m/z 738.41967 
[Calcd.for C 4I H. 0 NO, 8 (M*-C,H 1 ,NO J >:738.42172] 
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pale brown amorphous solid 

NMR spectrum S (CDCI,)pprir0.83(3Rt. J=7JSHz>JDM 
(3HdU^5r^A99<3H^J=7.5Hz).1.()6-1.82(25rim).1^ 
8-2.03(2H.m).2. 1 8-2.38<2Km).2^5(6KsX2.BO-2.9 1 (6H. 
m).3.03-X2fX31im).3.42(1 H.<tJ=4.5Hz).3.66-3.77(1 Km). 
3*0(1 as).3.86-a98(3rim).4.06-4.1 8(2Hm).4.30-4.43(3 
H.m).5.1 5(1 H.d. J=1 1 Hz).5.23<1 H.dd.J=1 1 .2.5Hz).6.61 -6.6 
6(1 Km).6.70(1 H.d4J==8A5Hr).6.92-7.02(3rlm).7JZ2(1 H. 
dd.J=5.1Hz) 

HR-MS m/z 714.36686 
[Calcd.for C^ s ,NO,S(M*-C < H 1 ,NO,):7 1 4.36069] 
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colorless amorphous solid 

NMR spectrum 6(CDCI a )ppm4.81.0.82(total 3Heac 
h t J=7.5Hz).0.86.0.89(total 3H.each d.J=6.5Hz).0.95.0. 
97(total 3Keach tJ=6.5Hz).1.05-1.75(20H T m).1.85X02 
(total IKeaeh s).1 .87-1 .98(1 Hm)2.1 7-243(2Km)^27 
(6H.s)^.60-2.72(1 H.m>,2.75-2.88(1 H.mX2.90-3.00(l H. 
m).3.04-3^0(2H.m).3.16(1H.dd.J=10.7.5Hz)^J21-3.36{2 
H.m).3.39,3.44(total 1H.each dJ=5Hz),3.60-3.74(lrimX 

IHeach s).3.94,3.95(total Itteach d.J=7.5Hz),4.07-4. 
4(X3H^n).4.91-5.02(1rim).5.09-5^6(1H^n).5.11^.16(tot 
al 1H.each d.J=11Hz).6.78-«.93(2H^n).7.C«-7.18(2Hm). 
7.22-7.38(5H.m) 
HR-MS m/z 666.36451 

[Calcd.for C M H M NO t (M~-C,H„NO,):666.3642l] 
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CO- 


colorless amorphous solid 

NMR spectrum 6 (CDCUpp«tr0.81.0.82(total 3fteac 
h tv>=7.5Hz).0.89.0.92(tota> 3H.oach dU=6.5Hz).0.96,0. 
97(totaI 3K*»ch <U=8^Hz) f 1.10-1.70C20Hm).1 .86-20 
0(1 Hjm\\ .88.2.05(total Irieach s)Z22-2.40(2ttm).2£ 
7(6H^60-2.70(1Km)^.78-2^9<1lim)^.»1-3.00(1H. 
mW.08-3^0C2Hm).3.1 7(1 Kdd. J=1 0.7Hz)A22-3 J6C2H. 
m).&39.3.43(totaf 1H.each 4J=4.5Hz).3.62-3.76(1Hm). 
3.66(1Kd^=15^Hz),3.71(1lio\J=155Hz)^.80A85(tatal 

1H.each s).3.92^.93(total 1H.oach cW=7Hz),4.10-4.4 
0(3Km).4.90-5.03(1 H,m),5.1 0-5.28(2H.n0.6.78-7.00(3a 
m).7.05-7.20(3H.m).7.25-7.32(2H.m) 
HR-MS m/z 684.35367 

[CalcdLfbr C M H 5 ,FNO,(M*-C.H,.NO,):684.35479j 
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Oc3^ 


pale yellow amorphous solid 

NMR spectrum 6 (COCt^ppm082A83(total 3H.eac 
h t^l=7.5Hz).0-91-1.00(6Km).1.10-1.76(20Hm).1 A7-2J0 
0(1 Km). 1.88,2.06(total Iftaach s).2£0-2.40C2Km).2£ 

8(8H3)^.60-2.72(1H.m)^.79-2.89(1Km)i91-3.01(1H 
m),3.06-3.20(2H.m),3.1 6(1 Kdd,J=l0.7.5Hz).3.21 -3.37(2 
H.m).3.39,3.42(total Irieach d.J=4.5Hz),3.60-3.73(3H. 
m).3.80,3.8S( total IH.each s).3.91(1H.d,J=7.5Hz),4.08- 
4.40(3HjTi).4.91-5D3(1Hjn)^.10-5^9(2H^n).6.75-6.92(Z 
H.m),7.08-7.40(6H.m) 
HR-MS m/z 700.32581 

[Caled.fbr C M H S »CINO^M*-C,H,.NO,) 
:700.32524j 
HR-MS m/z 702.32052 

[Calcd.for G^H„"OlHO t {wr-CJti t JttO^ 
:702.32228] 
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colorless amorphous solid 

NMR spectrum d(C»Cf^ppm.-0.81 > 0.82(total 3hieac 
h tJ=7.5Hz)A89,0 J2(total 3Reach d. J=6.5HzX0J»5,a 
96(total 3Keach <U=&5Hz).1 .05-1 .75(2 1 Km).1 .83-2.0 
5(2H^)Z15-2^9C2H^)^7(6ris)^57-2.72(1 KmX2.7 
5-Z88( 1 Km)i89-3.00.3^O-3^7(txrtal 2K«ach mX3.0 
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0-3 20f3Hjn) 3 40.3 43^ total IH Meh H JrSH?) 3 Sfl— 3_ 
73(1 Km).3.63(1 K<tJ=1 4.5Hz).3.68(1 Hd. J=1 4.5HzX3.75- 
3.87(1 H^n),3.80(3H^).3.92 r 3.93(total IH.each d,J=7.5H 
*),4.08-4.39(3Hn0.4.90-5JJ3(1 H^i>X5.1 2,5.1 B(tota! 1H,o 
ach cU=1 1 HzO.5.1 9-5^8(1 H^n).6.76-€^8(2Hm).6.89-€. 
96(2H,m).7.1 0-7.1 8(2H.m).7^CH7.28(2H.m) 
HR-MS m/z 696.37596 
[Calcd-for C 3 ,H S4 NO, < /M*-C,H„MO J >.696.37477] 
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ay- 


pals brown amorphous solid 

NMR spectrum S (CDCt,)ppm.-0.82.0.83(total 3H.eac 
h W=7.5Hz).0.92-1.05(6Hm).1J)9-1 .75(21 fimXl ^7^.0 
Sftotal 1H.sach s).1.89-1 .99(1 Hm).2.1 6-238(2Km)^L2 
Dvon v s/.4u Direst, /ov i rvn/»2. /o iLwii n^nvpZ^fu— oaj i v i rt, 
m)J.04-3^<X3rim) P 3^3.36(1rifTi).a40.3.44(total IK 
each d.J=4.5Hz).3.60-3.75(1H^TiX3.81.3^6(total IKea 
ch s)^.88M.00(1H r mX3.93(2H.sX4.10~4.4O(3Km).4.9O- 
5.06(1 H^W .10-5.30(2an0.6.78-7.04(4H r mX7.06-7.1 8(2 
H.nO.7.1 9-7.30(1 H.m) 
HR-MS m/z 672.32081 
[Calcd.for C»H 50 NO i S(lyr-C i H H NO a ):672.32063] 
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colorless amorphous solid 

NMR spectrum S (CD Ca,)ppm:a8G.0.81 (total 3H.eac 
h t,J=7^r^.0.84(3Hd,J^^Hz)A89(3H4J^.5Hz) r 0.97 
-1 .87(21 H,mX 1 .88~2-05(2riin) r 2. 1 3»2.20(totaJ IKeach 
sX2.1 7-i41(2H^rt)A27(6H t s)Z63-Z95(4H^i).3.02-3^8 
(4HjnX3.40-3.52(1KmX3.6t>-3.8^ 
IH.each 4J=7Hz3.4.16-4.3B(4HjnX5.08-5.31(2HrfiX6.7 
^7.06(3H^X7.08-7.21(1H,mX7.22-7.4rX5H,m) 
HR-MS m/z 680.37936 
[Calcd.for C 39 H S4 NO 9 (M^-C a H t€ NO 3 ):680.37986] 
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nor' 




colorless amorphous solid 

NMR spectrum 0 (CDCI>pm.-0.82,0.84(total 3H.each 
tJ=8Hz).0J7.0.92(totaI 3H.each <U=6.5Hz).1j02(3H^J= 
7.5Hz).1i)8-2.08(23Kra)^.16JL23(total 1*each s)Z21- 

8(1 H.ddU=10.7rta>.3.32(1 HJbrs) .3.46(1 rldJ=*5Hz).3.63-3. 
82(1 H.m).3.66(1 H.d. J=1 5.5Hz).3.7 1 (1 H.d. J=1 5.5Hz).3.77,3. 
86(total IH.each s).3.94,3.95<total IH.eech d.J=7.5Hz). 
4JJ1-4.30(3lim).4.3t.4^2(total IKeach s).5.1 3-5.3 1(2H. 
m).6.78-7.35(8H.m) 
HH-MS m/z 698.37285 
[Catedfor C M H SJ FNO,(M*-C^„NO 3 )^98.37042l 


143 




ccr 


coloHess amorphous soKd 

NMR spectrum <S (CDCI,)pprrcu.81.0.83(total 3H.each 
t^=8HzX0.89.0.94(tota) 3H,each d, J=6.5Hz).1 .02(3H.d, J= 
6.5Hz), 1 08-2.05(23H r rr).2. 1 6.2J3(totaI IH.each s) r 2L24- 
2.40(2H^n)Z28(6rU)^.65-2.93(4Hm),3j07-3i0(3rUii)^^ 

al 1H.sach s),3.92.3.93(total IH.each d.J=7Hz).4.2 1-4.3 
(K3Km).4-31.4.32(total IH.each s).5.13-5.32(2H.m).e.82- 
7.36(8Km) 

HR-MS m/z 714.34241 

[Calcdfor (^H S ,*CINO.(M*-C.H,,NO,):714.34087] 
HR-MS m/z 716.33558 

[Calcd-for C - H„» ? CINO,(M*-C.H 1 .N0 3 ):71 6.33792] 
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CCr 


colorless .amorphous solid 

NMR spectrum 8 (CDCI^ppnv0.80.0.B2(total 3H.each 
t.Jc8HzX0.87(3H.d.J=63Hz).0.92(3Hd.J=6.5HzX0.97-2.05 
(23Hm),2.1S,2£1(total IHeach a)JL18-2.42(2rMn)i27(6 
H.s)^.63-Z94(4H^n).3.00-3.20(4rt J n).3.46(1 H.4J=5Hz).3. 
55-3.89(4H.m),3.80(3H.s>.3.92,3,93Ctotal IH.each d.J=7.5 
Hz).4.18^7(4H^n).5.10-5.31(2H^n).a74-7.06<6Hin).7.08 
-7.28(2H.m> 
HR-MS m/z 710.39080 
[Calcd.for C w H s ,NO 10 (M*-C I H„NO s ):71 0.39042] 
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R* 


Description and physical properties 


5 








pale brown amorphous solid 










NMR spectrum <5 (CDd^ppm.*0^2,0^3(total 3Keac 
h t t J=8Hz).0.92-2.04(30H v m) t 2.16Z23(total IKeach 
sU.1 8-Z42(2H^)Z26X6H^)Z63-Z94(4KmX3.03-320 


10 


145 




(3H^;M7(1H/WM^HzX3,6^^ 

al IKeach s)A85M.00(3Hjn).4.17-4J5(3KifiX4^4J 

3(total IKeach s) r 5.1MJ53(2KmX6.78-7.06(5Kfn)J.0 

9-7.2 9<2H,m) 

HR-MS m/z 686.33492 


15 








[Calcctfor C«H<»NO»S(M^-C.H«J40 Y X686.33628] 










WIVI IV99 QII1W|#IIVU9 9UIIU 


20 


148 






NMR spectrum <5 (CD CJ^ppnrO.8 1.0.8 2(total 3Keac 
h t^=7.5Hz).0^7.a89(total 3Keach d.J=6.5HzX1 02(3 
Kd_J=6 5Hz) 1 07-1 75(20H_m) 1 _B7-1 98f 2H ml2 20-2 4 
2(2H m) 2 28(6H s) 2 62-2 73(1 KmX2.76-2.90(1 Km) 3 0 
0-3.39(4HmX3.42-3.52( 1 KmX3.6fr-&85(1 KmX3.66(1 K 
d. J=1 5.5HzX3.71 (1 K4J=1 5.5HzX3.79.X83(totaJ IKeac 


25 








h s) 3 88-4 34f5H_m) 3 96(1 HrfJ=7 5Hz) 4.35—4 4*tf 1 M 








m).5.1O-5.30(2H.m).6,8O-7.02(4H,mX7.22-7.38(5Km) 
HR-MS m/z 682.35795 
[Calcd.fbr C^ M NO t0 (M*-C 8 H tt N 0^:682.3 59 1 2] 










colorless amorphous solid 


30 








NMR spectrum 6 (CDCI l )ppm.-0.81.0.82(totaJ 3Keac 
h t*J=7 5Hz) 0 90 0 92(total 3H each <U=6 5Hz) 1 02(3 
H.dLJ=7Hz).1.0a-1 80(20H.m).1 .88-2.00(2Kni),2-2 1-2.41 


35 


147 




Uv 


(2Km)^27(6KsW.83-2.71(1 Km)^. 80-2.90(1 H.m).3.06 
-3.21 (2H.m).3.1 7(1 H,dd\J=1 0.5,7.5Hz).3.33(1 H.brs),3.46 
(1 Hd. J=45H2).3.62-3.77(1 H.m).3.66(1 H.d, J=1 5.5Hz).3.7 
1(1H.d.J=15.5Hz).3.79.3.83(total IKeach sX3.94(1Kd.J 
=6.5Hz).3-96-4 36(5H,m).4.38-4.48(1 H.m),5.1 2-5.30(2H. 
m).6.80-7.18(6H.m).7^2-7.35(2H^i) 


40 








HR-MS m/z 700.34931 
[Calcd.for C M H,,FNO„(M*-C a H u NO J ) 
:700.34969] 



45 
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55 



115 

BNSDOCID: <EP 104498SA1_I_> 



EP 1 044 985 A1 



Example 


R* 


R» 


Description and physical properties 
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* 


pale yellow amorphous solid 

NMR spectrum 0 (CDCI,)ppmtf.82.0.83(total 3H.eac 
h t,J=7.5HzX0.92A94(total 3H.each d, J=7Hz).1 .02(3H 
d.J=6-5Hz).1 .08-1 .80(1 9lim),1 ^a-2.00(2Hm)^20-2.40 
(2Rm)Z28(6rU).2.64-2.74(1 H.m).2.79-2.90(1 rUn).3.0« 
-3^0<2H^)A17(1H.dd.J=l0.5,7.5>te)^.45(1KdLJ=4.5H 
xX3.60-3.780 Km).3.65(1 Hd.J=1 5 .5Hz).3.69(1H.e\J=1 5. 
5Hz),3.79,3.83(total IH.oach »).3.92<1H,d.J=7.5HzX3.96 

m AA/^i ■ \ a aa a ^ A/4«se \ r ■* e ai n/nif . - \ a oil_l 4\A 

-4.33(5Km).4 .38-4.46(3H,m).5.1 3-5.29l2HLm7.eo0-7.U* 
(4H,m>.7.20-7.40(4H,m) 
HR-MS m/z 716.32080 
[Calcd.for C s ,H s1 *»CINO 10 (M*-C B H„NO 3 ) 
:7 16.320 14] 
HR-MS m/z 718.32239 
[Calcd.fbr C M H it * T CINO 10 (M*-C,H„NO s ) 
.718.31718] 


14» 






colorless amorphous solid 

NMR spectrum 6 (CDCl^m.O.77-0.86(3Hfn),0.87- 
0.96(3H^)J.02(3Kd.J^.5Hz).1i)7-1.75(20Hm).1^7-1. 
99(2Hm),2.1 8-2.43(2Hm).2£7(6H^),2.62-2.74(1 HjtdJL 
77-2.90(1 H^n)^.00-3^0(3Km).a28<1Hi»rs)^.47(1 HAJ 
=5Hz),3.58-3.88(2Hm),3.63tt H^U=1 4.5Hz).3.68(1 Kd,J= 
1 4.5Hz).3.8(K3H.s).3.93( 1 H.d. J=7.5Hz).3.97-4J5(5rgn), 
4.37-4.46(1 Km).5.10-5^0(ZH^n).6.76-7.04(SHxn).7.1 9- 
7.29(2H.m) 

HR-MS m/z 71236774 
[Calcd.for CaHwNO.^fcr-CH,^©,)^! 2.36969] 
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pale brown amorphous solid 

NMR spectrum 6 (CDCI^ppm.O.82.0.83(total 3H.b»c 
h t.J=7.5Hz).0.98,1.00(total 3H.each *J=6£Hz).1.02(3 
H,d. J=6.5Hz).1 .08-1 .85(21 Km), 1 .88-2.CXX2H.mX2. 1 7-2.3 
f&2H jn).226(6fts).2.63-2.74( 1 Hjn)j2. 80-2. 93(1 H jn).3.0 
2-3J20(3Hjn).3.42-3.52(1Km)^.63-335(1Km).3^0.3.84 
(total 1H.esch s).3.87-4.35(6Hjn).3^3(2Hs).4.36-4.47 
(1H^n).5.12-5.30(2H^i).6.79-7.33(6Hjn).7.18-7J7(1H. 
m) 

HR-MS m/z 688.31365 
[Calcd.for C M H M NO, 0 S(M*-C^,.NO^ 
:688.31554] 
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colorless amorphous solid 

NMR spectnjm 6(CDCgppmA^3Ht^75Hz),091(3 
HA^.5rte).1.01(3H.4J==6Jrte).1.07-1.74(31HLin).1J4(1 
H^)J^(>-1J6(1Hjn)^-Z7-Z41(2Hfi0^28<6Hs) r 2.6(>-2.70 
(1rim)JL7fr-2.86(1H^nW.10-3iO(2Hm).3.17(1H,dd.J=ia 
7.5HzX3.30(1 HJbrs) f 3.47(1 H.d*l=4.5Hz).3.63-3 .73(2HjnX3. 
65(1 HdJ=15.5Hz).3.70(1Kd^1 5.51^ 
96(1Kd.J=7^Hz),4.49(1K«)A16(1KdLJ=1 1Hz).5^1(1rWd 
J=1 1^5Hz).6.94-7XrO(1H^JJ)6-7J5(2rimX7^5-7.32(1 
H,m) 

HR-MS m/z 664.38586 
[Calcdfor C 3f H M FNO,(M*-C B H 1 .NO 2 ):664.38609] 
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colorless amorphous solid 

NMR spectrum 6(COa,)ppm^l.82(3HXJ=7.5Hz).0.93(3 
K<W=6.5HzJJ .01 (3H.dJ=6-5HzX1.1 2-1.77(31 Km).! .84(1 
Ms). 1 89-1 .96(1 H^)^5-Z40(2Hm)Z29(6H r s)jL62-Z67 
( 1 amX2.80-2.870 N.n.),3.07-3J 5<2RmX3J 7(1 H.ddU*=1 0, 
7.5Hz).3.30(1 H^rs).3.4d{1 H r d,J=5Hz).3.62-3.71 (2H jn),3.64 
(1 ad. J=1 5Hz),3.69( 1 H.d J=1 5HzX3.79-3.89(2KmX3.94(l 

H. d J=7.5HzX4.49(l KsX5.1 6(1 H,d.J= 1 1 Hi), 5^1 (1H.dd J=1 

I . 5.2HzX7.2&-7.40(4H,m) 
HR-MS m/z 680.35623 

[Calcdfor C*H 55 *CINO/M*-C a H li NO 2 ):680.35654] 
HR-MS m/z 682.35253 
[Calcdfor C 38 H 55 w CINO t (M*-C t H 14 NO.>682.353583 
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u 




coloriess amorphous solid 

NMR spectrum <5(COCI 3 )ppm:0.a2(3HX^7.5Hz) i 0.89- 
1 .74(31 lim>A90(3ridJ=6.5Hz) t 1 .01(3KdJ==7.5Hz>.1 .82(1 
H^)J.90-1.95(1H^)Z2r>-2^7(2Hmm7(6as)^.62-2.67 
(1 N.mX2.77-£85(1 amX3J>2-3.1 0(1 H.mX3.1 3(1 KsX3.1 5(1 

LJ j J |—i ACT CLlVi 1 10/1 14 u ra ^ 1 47/114 /4 faj ^M-rl q fiiV»*t 

M,ao.%^ i u.d, /.oHZ/^iu&o\ i n^>rs/H».^/v i i^a^j^.orizv,«j.oir%». 
71(2rim).3.63(1K<W=14.5Hz).3.67(ia<iJ=14^H2).3.77-3. 
89(2riin>.330(3ris)^.95(1K<LJ=6.5Hz>.4.49(1 rU).S.15<1H, 
d.J=1 1 Hz).5.21 (1 H.d<W=1 1 .2.5Hz>.6.79-6.82<1 rim).6.91 -6. 
94(2H.m).7^3(1 H.t,J=8Hi) 
HR-MS m/z 676.40747 
[Calcdfor C„H s ,MO, 0 (M*-C^„NO t ):676.406073 



117 



EP 1 044 985 A1 



Example 




R* 


Description and physical properties 


154 


~& 


or 


brown amorphous solid 

NMR spectrum d(CDCgppin^^3Ht^75Hz}.0^9(3 
KcW^rte>J.01(3H,dJ^ 

H,«X1 .88-1 £8(1 am)Z21-2.4(X2Hm)Z26(6as)^63-Z68 
(1 H^)^83-2.90(1 H^nW^3J 8{2Hjn)A1 5(1 H.d<W=1 0. 
7^Hz)^«1H4«).3.48(1H.d # J==4.5H2).3.63-3.73(2Km) f 3. 
78-3^2H^n).3.92(2risX3.95(1H A J=7_5HzX4.50(1 H,sX5. 
18(1H^U=t 1 HzX5^(1H^kW=1 1 ^Hz),6^5(1 H,doV**=5.5.3. 
5Hz),6.98-7.01(1H,mX7^2(1H,dd.J^5,5.1H2) 
HR-MS m/z 652.34996 
[Calcd.for C 34 H 54 NO,S(Nr-C I H lf NO t ):652.35193] 
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cr 


colorless amorphous solid 

NMR spectrum <J (CDa*)ppm:O.7O(3H.d.J=0.5HzXO.77 
(3H,t.J=7^rtz).0^9-U96(32Km).1 .Q0(3H<W=6.5Hz).2.1 9- 
2.35(2H^m7(6H.s)Z60-2.74(2Hjn)^^7-3.05(1H^nX3.1 
2(1 H^X3.1 7(1 H,dcW=1 0.5,7.5HzX3.29(1 Hbrs).3.49(1 H.d. J= 
5He).3.60-3.72(3am)A77-3^8(2Km) r 3.97(1 rid.J=7.5HzX 
4.09(1H ? dJ=14,5Hz) > 4J7(1H,d,J=14.5Hz)A48(1KsX5.14(1 
Hd,J=1 1 HzXS.I 7(1 H.d<W=1 1.2.5Hz) ,7.43(1 HxJ=8HzX7.46 
-7.59(3H.mX7.79(l KdLJ=8HzX7 J5(1 H.4 J=8HzX&15(1 K<t 
J=8Hz) 

HR-MS m/z 680.41634 
[Calcdfor C 4O H M NO i (M*-C«H 1 .NO 3 X680.41624] 
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cr 


colorless amorphous solid 

NMR spectrum £(C0CI 4 )ppmi).80(3H v t.J=7.5Hz}^1(3 
H.d J=6.5Hz) .0.92-1 B8(32Hjn\ 1 00(3H.d J=6HzX2. 1 4-2J11 
(2Hm);L23(6rU)^60-2.68(1 KmX2-72-2.B8(2H.mX3.07--3. 
1 7(2H^nX3^9(1 HJ>rsX3.46(1 H.d,J=4.5HzX3.60-3.72(3KmX 
3.7 7-3.92(5H,mX4.49(1 H»s).5.1 9(1 H.dU=1 1 HzX5_20(1 H r dd, 
J=1 1 ^5Hz).7.4O-7^0(2KmX7.53(1 H.ddL J=8,1 .5HzX7.75- 
7.86<4H,m> 

HR-MS m/z 680.41590 
[Calcdfor C M H M NO/M^-C t H 1a NO3>:680.41 624] 
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colorless amorphous solid 

NMR spectrum <5 (CDCgppm.O.81(3H,W=75Hz).0.87 
(3KdJ^.5Hz)A92-1.77(33rini).1.01(3Hd.J=8.5HzXlJ 
3(IH ( s).1^7-1.98(1Km)^20-2-40(2rini)Z27(6risU62 
-2.70(1 H^n)Z77-2^5(1 Hjn) r 3.06-i2(X2HmX3.16(1H.d 
d, J=1 0.5,7.5Hz).3.28(1 Hjbrs).3_48(1 KdJ=5Hz).3.63-3.75 
(2rim).3.66(1 H,d. J=1 4.5Hz).3.70( 1 H,d. J=1 4-5Hz).3 .97(1 
H.d.J=7.5H2).4.05(2HtJ=7Hz).4.48(1 Ks).5.1 5(1 H.dJ=1 1 
Hz).5.21(1Hdd.J=1 1 .2Hz).7_22-7.40(5H,m) 
HR-MS m/z 818.53145 
[Calcd-fbr C 4S H 74 N I O ll (M*):818.52926j 
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nor 




colorless amorphous solid 

NMR spectrum <5 (COGI J )ppmO.82(3H.t^7.5Ht).0^0 
(3H.d. J=6.5Hz). 1 .01 (3H,d. J=6.5Hz). 1 .05-1 .81 (33Hm).1 .8 
4(1 KU).1 .85-2.00(1 Km).2i0-2.40(2rim)^27(6H f sU60 
-2.70(1 H.m)^.75-2.85(1Km).3.08-3i0(2Hjn).3.1 7(1 H.d 
d.J=1 0,7.5Hz),3.29(1 HJbrs)^.47( 1 Kd. J=4JSHz>.3.62-373 
(2Km).3.66(1H,d,J=15.5Hz).3.70(1H,d,J=15.5H2),3.95(1 
KdJ=7.5Hz).4.05(2Kt.J=7Hz).4.49(1Hs).5.15(1H,<W=1 1 
HzX5.21(1H.dd.J=1 1.2Hz).6.94-7.00(1H.m).7.06-7.15(2H. 
m),7.24-7.32(1H.m) 
HR-MS m/z 836.51824 
[Calcd.for C«H 7 ,FN t O„(M*):836.51984] 
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colorless amorphous solid 

NMR spectrum 6 (CDCI,)ppm.-0.82(3H.t.J=7.5Hz).Q.90 
-1 .8O(33mn).0.92(3H«W=6.5Hz).1 .01 (3Kd. J=6.5Hz),1 A 
3(1 H,s).1. 90-2.00(1 Km)Z20-2.40(2H4n)^27(6H,s)^.60 
-2.70(1H^«)^.78-2-85(1H^i).3.05-3^0(2H^n).3.16(1H.d 
d.J=10.5.7.5Hz),3.29(1 Kbrs).3.46(1 H.dlJ=5Hz).3.60-3.75 
(2H.m).3.64(1 H.<W=1 5.5Hz).3.69(1 H,d.J=15.5Hz).3.93(1 
HdJ=7.5Hd,4.05(2H.W=7Hz) f 4.49(1 K*).5.1S(1 H,<U=1 1 
Hz).5.21 (1 H.dd.J=1 1 ,2.5Hz).7.20-7.4u(4H.m) 
HR-MS m/z 694.37478 

[Calcd.for C„H„ ,5 ClNO,(M*-C,H 1 .NO,) 
.•894.37219] 
HR-MS m/z 696.36680 

[Calcd.for C„H„ OT CINO,(M*-C.H,.NO t ) 
.696.36923] 
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colorless amorphous solid 

NMR spectrum <5 (COd,)ppm^.81(3H.t.J=7.5Hz),0.90 
(3HdJ==6^Hz).1i)U3H.«U=7.5H2).1.05-1.75(32H I mXl.8 
2(1H^Xl^7-1.98(1Hm)Z20-2^9(2rim)^27(6as)Z60 
-2.72(1 Hj»iU.77-2^7(1Km).3.01-3.35(3H^n).3.1 5(1 H,d 
d.J=10.5J.5Hz)^.47(1K<W=4.5Hi)^9-3.73(2rtm),3.63 
(1H.d,J=MJHrJ.3.67(lHd.J=14.5Hz).3eO(3H.s).3.94(1K 
d, J=6.5Hz).4D0-4J)9(2H^),4.49(1 H.s).5.1 5(1 H.d, J=1 1 H 
z).5.21<1rtoUJ=1 1Z5Hz}.6.77-6^3(1Kni).6JO~«.95(2K 
m).7.1 9-7.28(1 H,m) 
HR-MS m/z 674.42930 
[Calcdfor C M H i( J*IO.(M*-C,H„NO,):674.4268 1] 


161 






pale brown amorphous solid 

NMR spectrum S (COCyppm.-0.83(3H.t. J=7.5Hz).0^9 
(3H,<U=6.5Hz).1 .01 (3HUU=6.5Hz).1.05-1 .77(34Rm).1 -8 
4(1H^),1^8-1.99(1H^n)^.19-2^8(2Kn0^28(6H^)^.60 
-2.72(1 Km)X80-2J2(l H^n).3.05-120(3H^n).3.43-3^2 
(1Hjn)^.60-3.75(2Hm)^^8-3S8(2Hm)A95(1 H.<W=7.5 
Hz)AOO-4.11(2Hjn).4.50(1rU).5.18(1rW.J=11Hz).5^3(1 
H.dd.J=1 1 .5.2Hz).6.93-7.01 (2H.m),7.1 9-7.24(1 Hjn) 
HR-MS m/z 650.37390 
[Calcd for C M H s .NO 1 S(M*-C i H 1 .NO^:650.37266] 


162 




o — 


colorless amorphous solid 

NMR spectrum <5(CDCyppndJ.81(3H.t.J=7.5Hz).0^7 
(3H.<W=6-5Hz).1 .0l(3a<W=6.5Hz).1.O6-1 .75(35Km).1 .8 

A f ■ ft \ -e MM « MM/ 4 • • \ M MM M a % M ■J* j Li • X M itjt 

4(1 H,s),1 .88-1 .98(1 H^ti)^.00-2.40(2H > in).2-27(6H.s) > 2.60 
-2.72(1Hjn)^.76-2.88(1rim),3.05-3^0(2H^i)^.13(1H. 
s),3.27(1 Kbrs).3.48(1 H.<U=4.5H2).3.60-3.75(4H^).3.91 
-4.05(3H.m).4.48(1 Ks).5.1 4(1 H.<W=t 1 Hz),5.1 8-5-24(1 H, 
m).7.23-7.38(5H,m) 
HR-MS m/z 658.43238 
[Calcd-for C a ,H w NO^M*-C,H u N0 3 >.658.43189] j 
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colorless amorphous solid 

NMR spectrum 8 (CDCi J )ppmA82(3atJ=7^Hz) r 0^0(3 
Rd. J=6.5HzXl .01 (3K4 J=6.5Hz}.1 .06-1 .75(36RroXl .86(1 
Rs),1 .88-1 .99(1 H^2^2^2H^)^7(6H^X2_60-2-72 
(1 RmX2.77-2*8(1 Rm);L05-3.21(2RmX3Ll 7(1 Rd<tJ=1 0,7 
Hz)^.47(1H,AJ=5Hz)^.61-3J4(2H^^6«iad^=15.5H 
zX3.70(1 Rd*J=1 5.5Hz),3A8-4.05(2RmX3.95(1 Rd*J=7.5H 
z),4.49(1 Rs),5.1 6(1R<U=1 1Hx),5.21(1 R<fcW=1 1 .5,2Hz),6* 
3-7JW1 RmX7.04-7. 1 1 (1 Km) ,7.1 3(1 Rd. J=8Hz),7.21 -7.33 
(1H.m) 

HR-MS m/z 676.42186 
[Calcd.tbr C w H w FNO i (Pyr-C t H l- N0 3 ):676.42247] | 


164 






colorless amorphous solid 

NMR spectrum ^(COCI 3 )ppiiu0^2(3H.t v J=7.5Hz)«0^2(3 
Kd,J^.5H2) t 1.01(3H.d.J=7.5Hz)J.07-1.75(35KmX1.86(1 
Rs),1 .88-1 199(1 H4n) r 2^0-2^9(2Kn0^27(6H^)i60-2.72 
(1 RmX2.79-2^0(1 Rro).3.05-3.40(3H.fnX3.1 7(1 Rdd, J=1 0. 
5.7.5HzX3.46(1 Rd. J^.5Hz).3.58-3.75(4RmX3.93( 1 Rd. J= 
6.5Hz),3.96-4.04(2RfnX4.49(1 Rs),5.1 6(1 Rd. J=1 1 HzX5 .21 
(1 Rdd. J=1 1 ,2Hz).7.21-7.30(3RmX7.35(1 Rs) 
HR-MS m/z 692.39138 

[Calcd.for C J ^ W *CINO^M*-C,H 1 .NO J ):692.39292] 
HR-MS m/z 694.39175 

[Calcd.for C Jt H 5f OT CINO t (M*-C t H tt NO^:694.38997] 


16S 






colorless amorphous solid 

NMR spectrum 6 (CDQ,)ppm:0.81(3Rt^J=7.5HzX0.90(3 
Rd. J=8.5Hz),1 .01(3Rd.J=6-5Hz).1 .06-1 .75(35Rm),1 .84(1 
H,s),1 .88-1.98(1 RmX2^1-2^(2H,mX2-27(6R3X2-61 -2.72 
(1H^)Z77-2.88(1H^X3.02-3^0(2H^riX3.15(1Rd<U=l0. 
5 f 7.5Hz) .3.30(1 HJbrsX3.48(1 Rd, J=4.5Hz).3.59-3.74(2RmX 
3.63(1Rd.J=14.5Hz) t 3.67(1RdJ=14.5Hz).3.80(3H^)A88- 
4D5(2RinX3.94(1 Rd,J=7.5HzX4.49(1 Rs),5. 1 5(1 Rd. J=1 1 H 
z).5^1(1RddJ=1 1.5^Hz).6J0(1Rd4J=7.5JW2).6.88-6.96 
(2Rm).7.22(1Rt v J=8H2) 
HR-MS m/z 688.43959 
[Calcd.for C„H M NO.(M*-C i H lt NO J ):688.44246] 
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166 






pale brown amorphous solid 

NMR spectrum 8 (COCI^ppireO -83(3rttJ=7.5Hz)A99 
(3K4J=^5Hz).1X)1(3HdU*==6.5H2).1.06-1.75(36H ( m).1.8 
5(1 H^XI .88-1 .99(1 HrnU-l 9-2.38(2rtin).2.26(6H,s).2.60 
-2.72(1 Km)^80-2.9l(1KmU.05-3^0(2H^n).3.1 5(1 H.d 
<W=105 > 7.5Hz).3.48(1 KdJ=4^Hz)^.60-3.75(2Hm)^.87 
-4.05(4H^).3.95(1H.dLJ=7.5Hz).4.49(1hLs).5.18(1H ( dJ=1 
1HzX5.22(1Kdd.J=1 1^5HzJ.6.95(1H,dd^=5.3.5Hz).6.98 
-7.01(1H.m).7.22(1H.dd,J=5.5.1Hz} 
HR-MS m/z 664.38955 
[Calcd.for C»H„NO«S(M*-C,H„NO^:664.3883l] 


167 


Et 




colorless amorphous solid 

NMR spectrum 6" (COClj)pp»tu0.83(3H.t.^7.5Hz). 1 .04 
(3H,<U=6 JSHz), 1 .06(3H,dUI=6.5Hz). 1 .08- 1 .96(36Km)Z2 
0-2.30(1 Km)^28(6H.s)^34-2.45(3H^n)^.65-2.72(1 H, 
m),2.81 -2.89(1 Km).3.1 7-3.37(3Hm).3.20(3H.s).3.47(1 H, 
<U^.5Hz).3.65-3.75(2fim).4J13(1Hd,J=7.5Hz).4J8(1H, 
s).5.1 6(1 H.d. J=1 0.5Hz).5.23(1 H.dd.J=1 1 ,2Hz) 
HR-MS m/z 758.49287 
[Cslcd.fbr C„H ro N i O, t (M*>:758.49288] 


168 


n-Pr 


O 


colorless amorphous solid 

NMR spectrum d(CDCgppm.-0.83(3H.t.J=7.5Hz).0.99 
(3H.t.J=7.5Hz),1.04(3H.d,J=7.5Hz) f 1.06(3Hd,J=6.5Hz).1. 
09-1 .97(34Km)^20-2.43(4H^n)^28(6H > s)^.64-2.72(1 
Hm),2.80-2.87(1 H.m).3.1 7-3.3 7(4H,m).3^0(3H r sX3.45(1 
H.d.J=4.5Hz),3.64-3.76(2H r m).4.03{1H ( <tJ=7.5Hz).4.59(1 
H.s).5.16(1H.d.J=1 1 Hz).5.23(1 H.dd. J=1 1 ,2Hz) 
HR-MS m/z 680.42660 
[Calcd.for C^i m H t O, f (M*+1 -C,H l3 O):660.41 971] 
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rr-Bu 


OMe 

a 


colorless amorphous solid 

NMR spectrum d(CDa 3 )ppnc0.83(3H.t t J=7.5Hz).0. 
94(3Kt.J=7.5Hz;,1 j04(3H<w=e.5Hz}.1 -06(3Hd,J=6-5H 
z).1 .1 1 -2.00(38H4n)^20-2.44(4Hm)^L28(6K«l2.64- 
2.73(1 Km).2.8O-2.90(1 Km),3.1 5~3.39(4Hm).3^0(3H. 
s).3.45<1H.d^H2)^-67-X77(2Hm).4.C3<1H^U=7.5H 
z).4.58(1H,s).5.15(1H.d.J=1 1Hz).5.23(1H.d<W=1 1,2Hz) 
HR-MS m/z 786.52702 
[Calcdfbr C 4 ,H 74 N t O„<M*):786.52418] 


170 


ii Pent 


OMe 

O 


colorisss amorphous solid 

NMR spectrum 6 (CDCI,)ppm.-0.83(3H.W=7.5Hz).0. 
86M).97(3H^),1.04(3HdJ==8.5Hz).1i»5(3H.d.J=7.5Hz). 
1.12-1 .98(39H^).223-2.42(2Hin).2.33<6H,s) f 2.46-2.5 
4(1 H.mX2.66-2-72(1 H.m).2.80-2.88(1 Km).3.1 4~X38(4 
H.m).3^0(3H^).3.45(1H.d,J=4Hz)A68-3.76(2Hm).4.0 
4(1Kd.J=7.5Hz).4.59(11is).5.14(1H.dLJ=11Hz).5^3(1K 
dd.J=1 1.2Hz) 
HR-MS m/z 687.44184 
[Calcd for C 3S H M N I 0„(M*-C 7 H„0):687.44319] 


171 


n-Non 


OMe 

a 


colorless viscous oil 

NMR spectrum 5(CDCJ^)ppm.-0.83(3H.t.J=7.5Hz).0. 
88(3HX J=7Hz).1 .04(3H,«U=8Hz).1 -05(3H.d. J=7Hz).1 .1 
0— 2-0tK48H^) r 2^3-2.44t2H^}^ZJ3(oH^y^-4o-254(1 
H,m).2.65-2.74(1H.m).2.80-3.00(1 HmX3.15-3.40(3H, 
m).3^0(3Hs)^.45(1 H.<U=4.5Hz) J.61-3.79(2H jn).4.04 
(1 H.d.J=7.5Hz).4.59(1 Hs).5.14(1H.d.J=1 1 Hz),5.23(1 H,d 
d.J=1 1.2Hz) 

HR-MS m/z 743.50469 
[Calcd-for CmH^NcO, t (M*-C 7 H„O):743.50579] 



123 



EP 1 044 985 A1 



Example 


R* 


R* 


Description and physical properties 


172 




OMe 

a 


colorless amorphous solid 

iMMrt speciram o voij wi^ppni^tJ^ori.vvF- tJ+>r\Zj t I ,tMH«> 
K<U=6-5Hz).1X)5(3H.d,J=€^HzX1.1O-1.98(36H^i)j.10-Z 
20(1 H,m).Z27(6KU).2.34-2.41 (1 Km),2.50(2Ht**=7.5Hx).2. 
66-2.72(1 Kn0^82-2.MX1 Hm),3.1 6-3.36(4Rin).3.20(3H. 
s).3.44(1H.d.JM.5Hz>A67-a77(2H^n).4J)0(1HAJ=7^H^. 
4.59(1 H.s),5. 1 8(1 H.d, J=1 1 Hz).S.23(1 H.dd,J=1 1 j2Hz) 
HR-MS m/z 777.39398 
[Calcd.for C ss H 5 ,F 5 N 1 O, 1 (M*-C^«O):777.39609] 


173 


v^OAc 


OMe 

O 


colorless amorphous solid 

NMR spectrum 6 (CDC( 1 )ppm:0.83(3H,t,J=7.5Hz). 1.04(3 
H.d, J=7.5Hz},1 .08(3H,d,J=6.5Hz) t 1.1 1 -1 .98(32H,mX2J 7(3 
Ks)^23-2.34(1 H^n)i28(6ris)^.50-2L58(1 rtmX2.64-2.73 
(1H^),2.82-2.93(iam),3.13-3^5(2Hjfi).3^0(3H f s).3.32(1 
KbrsX3,40(1 Hd. J=4Hz),3.43-3.53<1 Km),3.66-3,78(2hUnX 
4,07(1 H.d. J=7.5Hz).4.58( 1 H.4 J=1 6Hz),4.83(1 KoVJ=1 6Hz), 
4.59(1 H.s).5.1 7-5^7(2H.m) 
HR-MS m/z 802.48532 
[Calcd.for C« 0 H 7o N l O l4 (M*):802.482 7 1 ] 


174 




OMe 

O 


colorless amorphous solid 

NMR spectrum 6 (CDCI^ppnr0.83<3H.t. J=7.5Hz). 1 .04(3 
M,a,*i=o.Driz>. i .11 / v4l%a^«J=o.Drl2y, l .1 Z— i ^§^sST\Jn} ^ JcJLv~ Z. 
36(1H^)^7(6HLs)^^6-2.45(1Km)Z66-Z74(1Km}JL84 
-2.95(1 Hjn).3.13-3^5(2riii0^1(3rU).3^3-3.42(2H/n),3. 
47(1 H.d. J=3.5HzX3.65-3.80(2H.m).3.97(1 H,cW=7.5Hz).4.20 
(1 H.d, J=1 7Hz).4 J>4(1 H,d. J=1 7Hz}.4.61(1 Ks),5.20-5.27(2H, 
m) 

HR-MS m/z 760.47471 
[Calcd.for C M H M N I O, I (Kr):760.47214] 
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OM* 

a 


colorless amorphous solid 

NMR spectrum 6 (COCI^m.-0.83{3H.t. J=7.5Hz).1 .03(3 
K<U=6.5Hz).1 .07(3H.4J=€.5Hz).1.1 a-1 .97(32Hm)Z22-Z 
32(1 H^n)i28(6H^)JL41 -2.49(1 HmX2-64(2Ht*J=&SHz) f 2 
68-2.72(1 Hjn)^82-Z89(1 Hjn).3.1 5-3.32(3rimX3.20(3H, 
s).3-34(3H^),3.34-3.43( 1 H.m).3 45( 1 H,dJ=4-5Hz),3.83-3.7 
7(4H T m).4.04(1 H.d.J=7.5Hz).4.58(1 Ks),5.1 7(1 KdJ=1 1 Hz). 
5.23(1 H.dd.J=1 1.2.5Hz) 
HR-MS m/z 675.40706 
[Calcdfor C„H M N Jt O H (M*-C T H„O)^75.40680] 


176 




OMe 

O 


colorless amorphous solid 

NMR spectrum S (COa^ppm.-0.83(3H.t. J=7 JHr), 1 .03(3 
Kd. J=6-5Hz). 1 .0S(3H.dLJ=8^Hz). 11 0-2.00(32H.m),2.1 7-2. 
34(1 H^n)Z25(6Ks)^36-2.47(1 rim)Z60-2.77(3rtm)^81 
-2*8(1 rtm),3.10-3J7(4rim),3^0(3Hs)^.44(1 Hd. J=4Hz). 
3.63-3.84(4H.m),4.02(1 H.d.J=7Hz).4.52(1 K<U=1 2Hz).454 
(1 H.d.«*=1 2Hz),458(1risX5.1 7(1H,<W=10Hz).5.23(1 H.<W=9 
Hz).7.26-7.36(5Km) 
HR-MS m/z 751.43769 
[Calcd.for C»H M H t O, 1 (M*-C T H l ,oy.751. 43810] 


177 


s^CN 


OMe 

O 


pale yellow amorphous solid 

NMR spectrum 6 (COCIj)ppm.-0.&3(3H.t. J=7.5Hz).1 .05(3 
H, d. J=7.5Hz).1 .09(3I"W, J=6.5Hz).1 .1 3-1 ^8<32hUn)^23-Z 
33(1 H.m).2^8(6H.sX2.45-2.54(1 KmX2.65-2.73(1 am)iS7 
-2.97(1H^).3.13-3^5(2H^mi(3H^X3^M.50(3H^A 
49(1 H. d. J=1 9H0.3.61 (1 H<W=1 9H2).3.6*-3.80(2H.m) ,4.05 
(1 H.d.J=7.5Hz).4.60(1 H,s).5.1 8-5.28<2H.m) 
HR-MS m/z 769.47372 
[CalccLfor C3tH t7 N,O u (M*):769.47248] 
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178 




! OM* 

o 


colorless amorphous solid 

NMR spectrum d ((»Cgpprrc0.85(3Ht J=7.5HzX0t94(3 
Kd^=*rizXl-04(3K<U=7.5^ 

(1 H^)^14(6Hs)^7-2^1H^Z37-2.45(1ltm)^68-Z 
74(1 Hm)^98-3.07(2Hm).3.1 6-3^6(2Hm)A19(1 KbrsX3. 
22(3Hs)£.490H.d^£HzX3.68^3.76(^^ 
7.5Hz),4.62( 1 KsX5J29(1 HdUJ=1 1 .Z5HzX5.38( 1 K4 J=1 1 H 
*X7.48(2Ht, J=7.5Hz).7.59(1 Kt^7.5HzX8.15(2HAJ=7.5H 

HR-MS m/z 806.49594 
[Calcd-for C 43 H 70 N 1 O„(M*):806.49288] 


179 




om 

a 


colorless amorphous solid 

NMR spectrum 5 (CDCIj)ppm^.84(3HXJ=7.5HzX0.93(3 
H^J^Hz),1.04<3ad.J=7.5Hi) f 0.82-2.00(46H r m) < 2.12(6H 
sX2.1 7-2.30(1 HjnX2J0-2.47(1 H^n) P 2_53-2.78(3rim)^2.90- 
3JGX2H^.3.10-3.30<2H^)A21(^ 
3^(2H.mX3.91(1H.dJ=7.5HzX4.6^1r^ 
Hz).5.36(1 H,d. J=1 1 Hz)J^7(2H.4J==8Hr).8.05(2H.d.J=8Hz) 
HR-MS m/z 791.50662 
[Calcd.for C^t N 1 0 11 (M <> -C 7 H 11 0):791 .50579] 


180 


X3 


OMe 

a 


pale yellow amorphous solid 

NMR spectrum 5(CDCI>prn.-0.85(3Kt.J=7.5Hz)A88(3 
H,d.J=7.5Hz)A98(3Hda^Hz) r t.0u^2,02(32H^)^13(6H. 
s)^38-2.48(2H^)A6^2.76(1H^)^9^3.O8(3H^r0A17- 
3.23(1 H^).3^3H^) P 330(md F J=4.5Hz) t 3.68-3.76(3H^riX 
3.85(1 rid.J=7^HzX4.63(msX5.28(1H.dd,J=1 1.5^5Hr),5.4 
3(1H.d.J=1 1 Hz).7.44(1Kdd.J=8.5Hz).8.40(1 H.dt.J=8,2HzX 
8.82(1 H.dd,J=5.2HzX9.34(1 H.d.J=2Hz> 
HR-MS m/z 694.39418 
[Calcd.for C 35 H 5# N 3 O n (M*-C 7 H u O):694.39149] 
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181 




a 


colorless amorphous solid 

NMR spectrum 8<CD<X&pm4L85(3HXJ=7J5Hz)JDM 
(3K<W=8HzX1 .04<3ri<U=7.5H2).1 .08-2.03(338.00,2.1 3 
(6H,s)X35-2.45(2H.m),2.68-2.74( 1 KmX2.98-3.07(2H, 

&TK2H^).3.81(lKd^3HzX4.63(1^ 
l f 2Hz),5.41(1H<U=1 1Hz).7.9€(2Kd<iJ=4A1.5Hz)A83(2 
H,dd,J=4.5,1.5Hz) 
HR-MS m/z 694.39254 
[Calcd.f6r C M H 5f N,0 1l (M*-C 7 H l3 0):694.39149] 


182 




OMe 

a 


colorless amorphous soled 

NMR spectrum 6 (CDCI i )ppm.*0.85(3H.t J=7.5Hz).0.97 
(3Kd.J=6Hz).1 .05(3H.d.J=6.5Hz).1 .1 2-2_05(34RmX2_03 
(6H^)^6-2.54<2H.rnX2.67-2-74(1 H.m),2.98-3.09(2H 
m).3.1 6-3.25(1 HjnX3^2(3H^)A52(1 Kd. J=3^Hz)A68- 
3.78C2H^)A03(1Kd.^7.5Hz)AS4(1H^).5^9(1KoUU=1 
1J2Hz),5.38(1Hd.J=10.5HzX7.33(1H^^ 
=8Hz),7.63(1 H.d,J=8Hz).7.63( 1 H.s).7.71 (1 Hd, J=8Hz) 
HR-MS m/z 734.39833 
[Calcd.for C 3t H»N»0,»(M**1-C 7 H l3 0):734.398S8] 


183 




OMe 

a 


colorless amorphous solid 

NMR spectrum 6 (CDCI,)ppm:0.80(3KW=7.5Hz).0.88 
(3H,<tJ=6.5Hz),1 .04(3K<l.J=7-5Hz).1 .1 2-1 .97(32ttm)Z2 
4-2.37(2H^f»)i28(6Ks)i84-2.72(1 H^n)JL77-2.85(1 H» 
m).3.1 2-3^2(3H^n),3^0X3H.s)^.45-3.51(2Hm).3.64-3.7 
5(2rUn).3.77(1 H.d, J=1 5.5Hz).3.83<1 Kd.J=1 5.5Hz)A98(1 
Kd,J=7.5HzX4.57(1 H,s).5.1 8(1 H.d.J=1 1 Hz),5.20(1 Kdd.J 
=11.2.5Kz).7.53(2H.d.J=8.5Hz).8.20(2H.d.J=8.5Hz) 
HR-MS m/z 753.40556 
[Calcd.for C, 7 H 5t N 3 0„(M*+1-C 7 H l3 0):753.4u479] 
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Example 


R* 


R* 


Description and physical properties 


184 


TO 


OMe 

o 


colorless needes(recry. solv. :MeOH-i-Pr t O) 
mj>. 223.5-2241: 

NMR spectrum d(CDCi,)ppnr0.81(3H.t.J=7.5Hz)A96 
(3H.oW=8.5Hz),1 .04(3H.<W=6-5Hz),1 -09-1 -98(32Hm).2J* 
1 -2.34(1 Km)^29(6H.s)Z40-2^0(1 Hjn).2.o3-2.73(1 H. 
m)^.77-2.87(1H^ri).3.12-324(2Hm)^.19(3HsWi7-3.3 
8(2H t m),3.51(1H,d.J=5Hz)^.67-3.77(2H^n)Z83(1Kd.J= 
1 6Hz).3.90(1 H.d J=1 6Hz).4.09(1 H.<W=7.5Hz).4.57(1 H*\ 
5.18(1 H.dJ=10.5Hz).5.20(1H.ddJ=1 1-5^H*).7.17-7.28{2 
H.m).7.32-7.42(2H.m) 
AnaLCalcdfbr C^H^CII^O.j 

(Calcd.) :C.61.77;H.8.37;N.3.27 

(Found) :C.61.46;H,8.13;N.3.25 


185 




OMe 

O 


colorless needles(recry. solv. :h-Pr t O) 
m.p. 201.5-202.5 a C 

NMR spectrum 6 (CDCI>pm.-0.81(3H.t.J=7.5Hz).0.92 
(3H.d, J=6.5Hz).1 .04(3H.d.J=7.5Hz).1 D8-1^9(32Hm)Z2 
1-2-40(2rim)Z28(6Ks)Z63-2.73(1Hm)^.79-2.88(1K 
m).3JJ5-3^3(3Km).3i0(3Ksm8(1Hjbrs).3.48{1H.ilJ= 
5Hz).3.63-3.78(2Rm)^.64(1 H,d.J=1 5.5Hz).3.69(1 K«W=1 
5.5Hz).3.93(1 H.d. J=7.5Hz).4.58(1 HU).5.1 6(1 H.<U=1 1 Hz). 
5.21 (1 H.dd. J=1 1 .2Hz).7.20-7.30(3H.ro).7.35(1 lis) 
Anal.Calcd.for C« 4 H 71 CIN T O tl 

(Calcd.) :C.61.77;H8.37;N.3.27 

(Found) :C,61.48;H.8.11;N.3.23 
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OMe 

O 


colorless ptates(recry. solv. :h-Pr x O) 
m.p. 1 97.5-1 9a5^C 

NMR spectrum <J(COCIJppm.-0.8l(3H.t.J=7^Hz).039 
(3H.d.J=8.5Hz).1 .03(3H.d.J=7.5Hz).1.09-1.99(32Hm)Z2 
1-2.38(2H.m).2.28(6H.s)2.63-2.72(1H4n)^.77-2JI6(1H. 
m).2.99-3.09(1 Km).3.1 3-323(2H^n).320(3H.s).328(1 K 
brs).3.47(1 H.d.J=4.5Hz).3.62(1 H,d.J=15Hz).3.62-3.78(2 
H^n).3.67(1H.d.J=15Hz)A91(1H.d.J=7.5Hz).4.57(1Ks)J. 
1 5(1 H.d. J=1 1 Hz).5.20(1 H.dd.J=1 1 ,2Hz).7.22-7.34(4Hm) 
Anal.Calcd.for C 44 H 7l CIN t O u 

(Calcd.) :C,61.77;H.8.37;N.3.27 

(Found) :C.61.73:H.8.26;N.3.04 
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Example 


R* 


R* 


Description and physical properties 


187 


CO 


OMe 

a 


colorless needles (recry. sotv. J-Pr 2 0) 
m.p. 222.5-223t 

NMR spectrum 5 (COd^pprc0.79(3Kt. J=7^Hz),0.82 
(3H.d, J=6.5Hz), 1 .03(3H,d. J=8.5Hz).1 .09- 1 .98(32Hm)^2 
1 -i43(2rUn)X2S(6rts)i38(3Hs)^-63-Z71 (1 Km).2.73 

(1H.dJ=45Hz)A64-3.78(2Hm)A65(1Kd^l=14.5H2X3,7 
1 (1 H.4J=14.5Hz).4^0(1 Kd. J=7.5Hz).4J57(1 K*).5.1 3(1 K 
d.J=10-5Hz).5.19(1Kdd**=1 1 ,2Hz). 7.1 0-7.1 9(3Km).7-22 
-7.29(1 Km) 

Anat.Calcd.for C^^N^O,, 
(CalcdJ :C.64.72;K8.93;N.3.35 
(Found) :C.64.45:K8.66;N.3.36 


188 




OMe 

a 


colorless powder (recry. solv. H-Pr x 0) 
«M». 207.5-208^°C 

NMR spectrum * (CDCI J Wm--0.80(3Kt.J=7.5Hz).0.89 
(3HdJ=6.5Hz).1.03(3H.d.J=«^Hz).1.08-1.99(32Km)Z2 
1-2.40(2Rfn)jL28(6Ks)^.34(3H.s)^.64-2.73(1 Km).2.77 
-2.B70 H,m),3.04-3.22(3H,m).3. 1 9(3Ks).3-26( 1 Kbrs),3.5 
0(1 H.d,J=4.5Hz),3.62( 1 H,d.J=1 4.5Hz).3.66< 1 H.d. J=1 4.5H 
z).3.67-3.78(2HniX3.95(1H.d.J=7.5Hb0.4.57(1H ( s).5.14(1 
H.<U=1 Q,5Hz),&21(1 Hdd,J=1 1 ,2Hz).7.07(1 H.d.J=7.5Hz). 
7.1 3(1KdJ=7.5Hz).7.1 7-7.23(2Km) 
Anal.Calcd.for C^H^NjO,, 

(Calcd.) rC.64.72;H.8.93;N.3.35 

(Found) :C.64.47;H.8.56.N.3.37 
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OMe 

a 


colorless needles (recry. solv. :i-Pr x O) 
m4>. 209.5-21 0.5T2 

NMR spectrum d(CDCI^ppmK).80(3Kt.J=7.5Hz).a87 
(3H.dJ=6JHz).1.03(3H.d.J=6^Hz).1.09-1.98(32HLm)^2 
2-2.42(2Km)^28(6H«)^33(3H.8)^.84-2.72(1 KmX2.77 
-2 85(1 Km) 3 02-3.10(1 Km).3.12-3.22(2H.ro).3.19(3K 
s).3J»7(1Kbr»W.49(1K«W=4.5Hz),360(1Kd.J=1 5.5Hz). 
3.64-3.78(2H.m).3.65(l H.d. J=1 5.5Hz),3.97(1 Kd.^7.5H 
z)A57(1Ks).5.14(1KdJ=11liz).520(1KdoVJ=112Hz).7. 
1 2(2Kd. J=8Hz).7.23(2Kd. J=8Hz) 
Anal.Calcd.for C^H^N^O,, 

(Calcd.) :C.64.72:H,8.93:N.3.35 

(Found) :C.64.52:H.8.54.N.3.29 
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Example 






Description and physical properties 


190 




O 


colorless prisms(recry. solv. a-Pr t O) 
i»m>. 210.5-211% 

NMR spectrum 5 (CDCI^mtf .81(3H,t, J=7.5H£).0.97 
(3H,d.J^.5Hz)J.M(3H.d,J^^Hz).1.09-1.98(32Hni)Z2 
2-2.34(1 H^ii}Z30C6Hs)^.43-2.52(1rini}^.o4-2.72(1 H. 
mX2.75-2.830 H.m).3.1 5-3.23(2H.m).3.1 9(3rUX3-28(1 H, 
m sj«o.%tt o-^ecv i rvnAO.^eCv i ntQAr-^.w nzj # a. ckc\ i n t o t ij' i o 
Hz).3.66-3.78ttHm).3.78(1H.d,J=16H2).3.81(3K 3 X4.10(1 
Rd.J=6.5Hz).4.57(ias).5.13(1 H.d.J=1 1Hz).5JWlH.ddJ 
=1 1^Hz).6.87(1 H.d.J=8Hz).6^>1(1H.t.J=8Hz).7.18-7^9(2 
Urn) 

Anal.Caled.for C^H^NjO,, 
(Calcd.) :C.63.51;H.8.76;N.3.29 
(Found) :C.63.33;H.8.48;N.3.22 


191 




OMe 


colorless prism s(recry. solv. :i-Pr,0) 
n^p. 184-184.5% 

NMR spectrum £(COCI^ppm:0.80(3H.Ul=7.5Hz).0^0 
(3H.d.J=6.5rb).1.03(3H.d.J=7.5Hz),1i)9-1.98(32Km)i2 
2-2.38(2H^n)^27(6H r s) r 2.63-2.72(1 Km),2.77-2.86(1H. 
tnj, J.U i — a. 1 Hi rvns,3. 1 3— 3 .zzun > iftj.%ZKK3rl > sJlA2 a i m, 
bre).3.49(1H.dJ^.5Hz).3.6^(1H.<tJ=14.5H2)^.68(1H.4J 
=1 4.5Hz).3.68-3.77(2Hm).3 8(X3H.s).3 94(1 H.dJ=6.5Hz). 
4.58(1 H.sX5- 1 5(1 Hd. J=1 1 Hz).5-20(1 H.dd J=1 1 i5Hz).8.8 
0(1 H.dd, J=8.2Hz).6.93(2H.t. J=2Hz).7.22(1 H.t.J=8Hz) 
Anal.Calcd.for C4,H, 4 N 2 0„ 

(Calcd.) :C.63.51;H.8.76;N.3.29 

(Found) :C.63.22;H.8.82;N.3.26 


192 






colorless amorphous solid 

NMR spectrum 6 , (CDCIJppm.-0.80(3H.tJ=7.5Hz).0.87 
(3H.d. J=6.5Hz). 1 -03(3H, d. J=8.5Hz).1 .08-1 .99(32rlm)JL2 
2-2.42(2HWZ28(6Us)Z63-2.73(1 H.mX2.77-2-86(1H. 
m).3.04-3.25(3Km).3.20(3Hs).3.30(1 HJbrsX3.49(1 H.d,J= 
5Hz).3.59(1KdJ=l4.5Hz).3.64(1H.d.J=14.5Hz).3.66-3.80 
(2H.m).3.79(3Hs),3.96(1 H.d J=7.5Hz).4.58(1 H.s).5.14(1 H. 
d,J=1 1Hz).5.20(l H,dd,J=l UHz).6.85(2H,d.J=8.5Hz).7^6 
(2Kd.Js8.5Hz) 
HR-MS m/z 738.43146 
[Calcd.for C,^«N J O 1< (M*+1-C 7 H„O):738.43028] 
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R' 


Description end physical properties 


193 


no 


OM» 

a 


yellow needles (recry. solv. :r-Pr»0) m.p.183-184 0 C 
NMR spectrum <5 (CDa,)ppntOJI(3Ht^7.5H£),0.99 
<3Hd,J=6.5Hx),1 -03(3H<U=6.5Hz),l J08-1 .87(31 Hm).1 A 
8-1.98(1 rW^22-2^J3(1rim)^30(6Hs)^55-2.63(1 H, 
m)^-64-2.72(1H^n) r 2.78-235{1 HjrOJA 5-3.24(2H/n),3.1 
9(3H,s),3.36-3.48(2Hm).3.50(1 H,d. J=4.5Hz) t 3.66-3.77(2 
rUn).3.93(2H^).4.13(1K<tJ=7JH2).4^8(1rU)^.18(1H.d. 
J=11Hz),5-21(1H.dd,J=1 1 ^Hz).7-20(1 Kdd. J=7.5,4.5HzX 
7.38(1 H.<W=7.5Hz) .7.67(1 Ht<W=7.5.2 Hz).8.52(1 H.<U=4. 
5Hz) 

Anal.Calcd.for C^^NjO,, 
(Calcd.) :C.82J3;H.8.71;N.5.11 
(Found) :C.62.93;H.8.55;N,5.13 
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OMe 

O 


pale yellow amorphous solid 

NMR spectrum «(CDC1^ppin.^3L81(3H.W=7.5Hz).0.91 
(3Hd^=6-5Hz).1.04(3Kd.J=8^Hz).l.1 1-1-86(30KmX1.8 
8-1 .97(1 H4t0.1 .90(1 rUX2-23-2.32(1 Hjn)^28(6KU)Z33 
-2.40(1 H.m)Z64-2.73(1 Km)Z78-2J7(1 Km).3.1 0-3^4 
(3H^),3^3H*),3.33(1ribrs).3.4a(1H.«W==4.5Hz).3.64- 
376(1 Hm).3.68(1 K<U=1 5.5Hz).3.69(1 RsX3.73(1 Kd. J=1 
5.5Hz).3.96(1 Kd. J=75Hz).4.59(1 Ks).5.1 7(1 H,«U=1 1 Hz), 
5.21(1 H.dd. J=1 1 .5.2Hz).7.29(1 H.dd*l=8,5HzX7.75(1 H<W 
=8Hz).8.54(1 H.dd.J=5.1Hz).8.55(1 H.d.J=2Hz) 
HR-MS m/z 709.41539 
[Calcd.fbr C„H s ,N,O l ,(M*+1-C 7 H„O):709.41 496] 
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O 


yellow amorphous solid 

NMR spectrum 6 (COCI^ppm.O.8 1 (3H.t J=7.5Hz).0^1 
(3H^,J=6^Hz).1.04(3H.d^7.5Hr).1.10-1^5(30rgn),1^ 
8-1.98(1 Km).1.90(1 H^L21-2J4(2Hjn).£27(6>ts).2.64 
-2.72(1 Km)^.77-2-87(1 Km),3.0o-3.14(1 Hro).3.1 4-3.26 
(2Km).3.2O(3H.s).3.30(1 HsU47(1 H.<W=4.5Hz).3.61-3.7 
7(2H.m).3.67(1 H.d, J=1 5.5HzX3.73(1 H.d.J=1 5.5Hz).3.94(1 
HdJ=7.5Hz).4.58(1ris).5.14-5^4(2rim).7.31(2ad.J=8H 
2).8.57(2H.d.J=6Hz) 
HR-MS m/z 709.41459 
[Calcd.for C J ,H a ,N 1 O„(M*+1-C T H„O):709.41496] 
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R* 




Description and physical properties 
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OM* 

a 


pale brown amorphous solid 

NMR spectrum <5(CDa,)ppm.-0.82(3HU*=7.5Hz).0.98 
(3H.d.J=€.5Hz).1 j03(3H4J=7.5Hz).1.10-1 J5C30H jn).1 .8 
7(1 H.s).1 .88-1 58(1 Hjr0^JZO-2J7C2Hm) r 2-26(6H^)^.65 
-2.73(1 rlmX£82-2.91(1 Hn0.3.06-a21 (2rUn).3.1 6(1 Kd 
«U=1 05.7^Hz).3^0(3H,»)A23(1 Kbrs).3.49(1 H.d. J=4.5H 
z).3.67-3.76(2H.m).3.93(2H.s).3.94(1 H.d. J=7.5Hz).4-59(1 
r<s>.5.18(1H.*J=1 1Hz)^22(1H.daW=1 1 .5.2Hz).6.96(1H, 
oaW=5.3.5Hz).7.00(1 H,dd.J=3.5.1 Hz).7_22(l H,dd,J=5,1H 
z) 

HR-MS m/z 652.35451 
[Cslcdfor C M H M NO.S(M*-C«H ta NO a ):652.351 96] 
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\jNm 

a 


colorless needles (re cry. solv. :r-Pr,0) 
m.p. 215.5-216*10 

NMR spectrum <5(CDCI,)ppfn:0.81(3H.tJ=7.5H2).093 
(3H.d.J=6.5Hz).l .04(3H,d. J=8.5Hr). 1 .09-1 .98(32H jn)JL2 
3-2^9(2H^nX2^7(6Hs)^L63-2.72(1rim)^.79-2.88(1H. 
m).3j06-3^(3Kni).3.20(3Hs).3.30( 1 HJ>rs),3.47(1 M.<U= 
4.5Hz).3.63-3.77(2H.m),3.B5(1 H.o\J=1 5.5Hz),3.70(1H.d,J 
=1 5.5Hz).3.94(1 H,<W=7.5Hz>.4.59(1 H.s).5.1 7(1 Hd. J=1 1 H 
z).5^1(1H.d,J=10Hz),6.69-6.77(1H^n),6.87-6.93<2H^n) 
Anal.Calcd.fbr C4 4 H TS F 2 N x O, 2 

(Calcd.) :C.61.66;H.8.23;N.3.27 

(Found) :C.61.54;H.8.09;N.3.30 
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Me 


om 

o 


colorless amorphous solid 

NMR spectrum <5 (CDCgppm.-0.51(3H.d.J=6.5Hz).0.7 
5(3H,t J=7.5Hz).1 .03<3H.dJ=7.5Hz).1 .09-1 94(35Rm).2. 

18-2.33(2H^n)^.30(6ris)X39-2.48(1H^n)^.62-2.71(2H 
m).3.14-3^4(1H.m).3J£0(3H^).3^0(1H>rs).3^2-3.41(1 
rim).3.48(1 rtd.J=5Hz).3.65-3.80(2Km),3.75(1 H.q.J=6.5 
Hz>.4.04(1 H.d.J=6.5Hz).4.56(1 H.s).5.1 1(1 H,d.J=1 1 Hz).5.1 
6(1 H.d,J=1 0Hz).7.20-7.37(5H.m) 
HR-MS m/z 721.42854 
[Calcdfor CmH.^.O, ,(M*-C T H„0):721 .42754] 
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R* 


R* j 


Description and physical properties 
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OMe 

a 


colorless amorphous solid 

NMR spectrum 8 (CDCI^ppmK).8Z(3H.t^=7.5Hz)A94 
(3H.ctJ=€.5Hz).1.04(3H.dLJ=75Hz).1.10-1^9(32HnOZ2 
2-2-3 9(2H r m) r 2^5<6Ks)Z62-2J6(4H^n) r 2JO-3.08aH 
m)A1 3-3.32(4Hm)^20(3rU)^.45<1 H.dW=3.5HzX3.67- 
a79(2H^).4i)0(1ridLJ=75Hz).459(1H8).5.16(1K«U=11 
Hz).5.23(1 H.dd.J=1 1 .2Hz).7.1 3-7.32(5H»m) 
HR-MS m/z 722.42499 
[CalccLfor C M H«N 1 0 ll (M*+1-C 7 H f ,0):722-43536] 
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OMe 

O 


colorless amorphous solid 

NMR spectrum 6 (COCI^ppmK)^4(3Kt,J=7.5Hz).t.04 
(3H /U=7.5Hz).1 .08(3H.d. J=6Hz). 1 .00-2.1 6(33rim)JZJ04 
(6H3)A32-2.40(1Hjn)^.67-2.73(iam)^.89-2.97(1K 
m).3.08-3^5(3Hjn).3.2 t (3Rs).3 J28(1 Hbrs).3.47(1 Kd.J= 
3.5Hz)J.68-3.77(2Hjn).4.07(1Kd.J=7.5Hr).4.62ClKs)A 
25(1 H.d. J=1 2Hz),5.27(1 H,<HJ=1 1 ^5Hz).6.51 (1 H.<U=1 6 
rte).7^6-7.44(3H^n),752-758(2HnO r 7.76(1 H.dJ=1 6Hz) 
HR-MS m/z 719.41362 
[Calcd.for CMHaNjOndr-QrH, ,0):71 9.41 1 89] 
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R* 


R» 


Description and physical properties 
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OMe 

a 


colorless amorphous solid 

NMR spectrum S (CDCyppmtf.83(3H.t^=7.5Hz).1 .04 
(3H^J^5Hz)J.0«3H^iJ=65Hz),1i)9-1J9(44Km)Z1 
6-2.32(3Km) r 2^9(6H.s)X38-2.47(1Hm)^65-2.73(1H. ^ 
m).2.80-2.90(1 H jtj),3. 1 3-3^3(2RmX3J?0(3Hs).3.3 1 -3.4 i 
0(1 H.m).3 44(1 H.d. J=5Hz).3 65-3 77(2Km).4 04(1 HAJ= 
7.5Hz).4.58(1 Ks)^.1 6(1 HdJ=1 1Hz).&23(1HddUJ=1 1 .2H 
z) 

HR-MS m/z 826.55299 
[Calcdfor C„H,^l t 0 1I (» I r):826.55548] 
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colorless amorphous solid 

NMR spectrum 6 (COCI s )ppmA80(3H.W=7^Hz)A87 
(3HAJ^5Hz).1.03(3H.d^l=7.5Hz).1.07-1.72(24Hm).1^ 
5-1.97(1 Km)^23-2.42(2H^n)JL28(6KU)^.62-2.71(1K 
mX2-77-2.85( 1 KnO.3.01 -3JZ 1 <3H,m).3.26( 1 K*),3.50( 1 H. 
d.J=45Hz).3.660 H.cW=1 5HzX3.69-3 .82(1 Km).3.71(1H, 
d. J=1 5Hz).3 .34-3.93(1 Km).3.96(1 Hd. J=7.5Hz).4.20-4.3 
5(3Hm>.4.SS(1 H.d J=1 6.5Hz).4.64(1 H.d,J=1 6.5Hz).5.1 7- 
5.24(2H.m).7.20-7.4O(5H.ro) 
HR-MS m/z 794.45520 
[Calcd.for C«,H M N 2 O f3 (M*):794.45849] 
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Example 203: 5-0<Descsaminyl-3-0-imiclazolylcait)onylerythronolide A 9-[0-(1-methoxycyclohexyl)oxime] 

[0059] To a solution of 2.00 g of 2'-0-acetyl-5-0-desosaminylerythronolide A 9-[0-(1-methoxycyclohexyl)oxime) in 
30 ml of dichioromethane, 2.18 g of 1 ,1 '-carbonyldi imidazole and 0.36 g of 4-dimethylaminopyridine were successively 

5 added at room temperature with stirring, and the reaction mixture was refluxed for 4 days. The reaction mixture was 
cooled and added with ice-water. The mixture was made alkaline with saturated aqueous sodium hydrogencarbonate 
solution and extracted with dichioromethane. The extract was washed with water, dried over sodium sulfate, and the sol- 
vent was removed under reduced pressure. The residue was purified by column chromatography (silica gel, dichio- 
romethane : methanol = 33: 1 ) to give 2.39 g of a pale yellow amorphous solid. A solution of 1 .32 g of the resulting pale 

io yellow amorphous solid in 50 ml of methanol was stirred at room temperature for 1 day. The reaction mixture was con- 
centrated under reduced pressure to give 1 .20 g of a pale yellow amorphous solid. 

NMR spectrum 8 (CDCI 3 ) ppm: 0.85 (3H, t, J=7.5Hz), 1 .05 (3H, d, J=7.5Hz), 1 .06 (3H, d, J=6.5Hz), 1 .1 2-2.00 (31 H, 
m), 2.08 (1H, s), 2.18 (6H, s), 2.37-2.44 (1H, m), 2.49-2.58 (1H, m), 2.67-2.77 (1H, m), 3.00-3.08 (2H, m), 3.18- 
15 3.24 (1 H, m), 3.21 (3H, s), 3.31 (1 H, s), 3.53 (1 H, d, J=3.5Hz), 3.63-3.77 (3H, m), 3.80 (1 H, d, J=6.5Hz), 4.64 (1 H, 

s), 5.25-5.33 (2H, m), 7.11 (1H, s), 7.50 (1H, s), 8.22 (1H, s) 
HR-MS m/z 684.39400 [Calcd. for C^H^N^t M + +1 -C 7 H 13 0): 684.39456] 

Example 204: 5-0-Desosaminyl-3-0-phenylacetylerythronolide A 9-[0-(2-methoxyp hen ethyl) oxi me] 

20 

[0060] A mixture of 0.40 g of 5-0-desosaminyl-3-0-phenylacetylerythronolide A 9-oxime, 11 mg of tetrabutylam- 
momnium iodide, 0.20 g of 2-methoxyphenethylmethanesulfonate and 45 mg of powdered potassium hydroxide in 4 ml 
of tetrahydrof uran was stirred at room temperature for 5 days. The reaction mixture was added with water, and the mix- 
ture was extracted with diethyl ether. The extract was washed with saturated brine, dried over sodium sulfate, and the 
25 solvent was removed under reduced pressure. The residue was purified by column chromatography (silica gel, dichlo- 
romethane:methanol:aqueous ammonia = 100:3:1.5) to give 0.50 g of a colorless amorphous solid. 

NMR spectrum 5 (CDCI 3 ) ppm: 0.81 (3H, t, J=7.5Hz), 0.87 (3H, d, J=6.5Hz), 0.97 (3H, d, J=7.5Hz), 1.10-1 .67 (21 H, 
m), 1.88-1.99 (1H, m), 2.22-2.30 (1H, m), 2.27 (6H, s), 2.31-2.38 (1H, m), 2.59-2.68 (1H, m), 2.77-2.85 (1H, m), 
30 2.87-3.04 (2H, m), 3.06-3.20 (3H, m), 3.28 (1H, brs), 3.41 (1H, d, J=5Hz), 3.54-3.63 (1H, m), 3.66 (1H, d, 

J=1 4.5Hz), 3.70 (1H, d, J=14.5Hz), 3.73 (1H, s), 3.84 (3H, s), 3.95 (1H, d, J=7.5Hz), 4.20-4.28 (2H, m), 4.51 (1H, 
s), 5.14 (1H, d, J=11Hz), 5.22 (1H, dd, J=11.5, 2Hz), 6.81-6.93 (2H, m), 7.08-7.14 (1H, m), 7.17-7.40 (6H, m) 
HR-MS m/z 668.38103 [Calcd. for C^H^NOg (M + +1-C 8 H 16 N0 3 ): 668.37986] 

35 [0061] Compounds of Examples 205 through 207 were obtained in the same manner as that described in Example 
204. 
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Example 


R* 


R» 


Description and physical properties 


205 


no. 




colorless amorphous solid 

NMR spectrum 8 (COd,)ppnr0^1(3HW=73Hz)j0^7 
(3H4J=6.5Hz).0 *7(3HAJ=7.5Hz).1.08-1.72<21 Km). 1.8 
7-1 .98(1 Km)^-20-2-29(1 H4n)^27(6Ks)^-30-2-38<1 a 
m)Z60-2.70(1Hjn)^76-Z86(1HM2J9-2.98C2HmX3J» 
4-3.1 XI HmUl 4(1 H*).3J 5(1 H<kU=1 0.5.75Hz).3.28(1 
H.s).3.4 1 (1 KdJ=5Hz).3.53-3.63( 1 Hm).3.66(1 Rd. J=1 5H 
z).3.70(1 Kd, J=1 5HzX3.73(1 K*).3.81 (3Rs).3.94(1 Kd\J= 
7.5Hz).4^1-4.33(2Hm).4.46(1Ks).5.12(1K«U=1 1Hz).&2 
1(1H.dd.J=1 1.5.2Hz).6.74-6.81 (3H.m).7.20-7.38(6Hm) 
HR— MS m/z 668.38002 
[Calcd.f6r C M H,«NO,(M*-C.H„NO a ):668.37986] 


206 


^0 




pale yellow amorphous solid 

NMR spectrum 6 (COCgppnc0^1(3HtJ=7.5Hz)j0J7 
(3Kd.J=65Hz).0.93(3H.d. J=7.5Hz).0.99-1 .80C23Km),1 .8 
7-1 .98(1 KmX2.1 5-2.4(X2rtm).2-27(6H.s),2.60-2.70(1 K 
m).2.74-2-86(1 Km) A04-3.37(6Km),3.41(1 KcW=4.5Hz). 
3.5(>-a62(1H^).3.65(1KdJ=14^Hr)4.70(iadLJ=14.5H 
z).3.75(1 H.s).3.94(1 H.d. J=6.5Hz).4.40(1 rU).4.42-4.51 (2 
Hjn),5.1 1(1H.<U=10.SHz).5-1 8-5.25(1 Hm).7.1 0-7. 60(6H. 
m).7.90-8.0O(2H.m) 
HR-MS m/z 668.38238 
[Calcd.for C^ J4 NO,(M*-C,H, ,NO t ):668.37986] 
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Example 






Description and physical properties 


207 






colorless amorphous solid 

NMR spectrum 5 (CDCOpprntfJ 1 (3HXJ=7-5Hz).0.87(3 
rUU=6^Hz) A99(3HcU=8.5Hz),1 .05-1 .73(1 9Hm).1-87-1 . 
97(1H^)^0^1H^)Z20-2^2rW^26(6risX2J»(3HsX 
2.63-2.73(1 H^^75-2JXlKm)^03-3.19(3Km)^.15(1 H. 
dd^l0.5J5Hz).3^1rlbr»).3-42(1H.«U==5Hz).3.62-3.76 
(1 am).3.65{ia<U=14.5Hz).3.70(1 H,d.J=1 4.5Hz),3.790H. 
s)A94(1 KdJ=7.5Hz).4.u7-4.1 8(2Km).4J2-4.43(3Hm)A1 
2(1 HAJ=105Hz)^1(1 H,dU=9H2).6^4(2KdLJ=a5Hz).7.0 
9(2H.<W=8.5Hz).7J22-7.40(5Km) 
HR-MS m/z 608.38238 
[Calcdfor C„H 5 4NO,0yr-C.H 1 .NO,>:668.37986] 



Example 208: 5-0-Desosaminyl-3-0-methoxycart)onylerythrono!ide A 9-[0-(3-phenylpropy!)oxime] 

[0062] To a solution of 0.80 g of 2 , -0-acetyl-5-0-desosaminylerythronolide A 9-[0-(3-phenylpropyl)oxime] in 8 ml of 
pyridine, 1 .3 ml of phenyl chloroformate was added dropwise, and the reaction mixture was stirred at room temperature 
for 24 hours. The reaction mixture was added with water, and the mixture was extracted with diethyl ether. The extract 
was washed with saturated brine, dried over sodium sulfate, and the solvent was removed under reduced pressure. The 
residue was purified by column chromatography (silica gel, ethyl acetate) to give 0.38 g of a colorless amorphous solid. 
A solution of 0.38 g of the resulting colorless amorphous solid in 5 ml of methanol was stirred at room temperature for 
160 hours. The reaction mixture was concentrated under reduced pressure, and the residue was purified by column 
chromatography (silica gel, ethyl acetate) to give 0.22 g of a colorless amorphous solid. 

NMR spectrum 8 (CDCI 3 ) ppm: 0.84 (3H, t, J=7.5Hz), 1.04 (3H, d, J=6.5Hz), 1.19-1.80 (23H, m), 1.90-2.03 (4H, 
m), 2.20-2.40 (7H, m), 2.47-2.60 (1H, m), 2.60-2.75 (3H, m), 2.85-2.95 (1H, m), 3.12 (1H, s), 3.15-3.30 (2H, m), 
3.30-3.40 (1H, m), 3.52 (1H, d, J=3.5Hz), 3.62-3.72 (2H, m), 3.80 (3H, s), 4.06 (2H, t, J=6.5Hz), 4.19 (1H, d, 
J=7.5Hz), 4.45 (1H, s), 4.89 (1H, d, J=11Hz), 5.26 (1H, dd, J=11, 2Hz), 7.10-7.31 (5H, m) 
HR-MS m/z 766.46354 [Calcd. for C 40 H 66 N 2 O 12 (M + ): 766.46158] 

[0063] Compound of Example 209 was obtained in the same manner as that described in Example 208. 

Example 209: 5-0-Desosaminyl-3-0-methoxycarbonylerythronolide A 9-[0-(2-phenoxyethyl)oxime] 

[0064] 

Appearance: a colorless amorphous solid 

NMR spectrum 5 (CDCI 3 ) ppm: 0.85 (3H, t, J=7.5Hz), 1.00 (3H, d, J=6.5Hz), 1.05-1.70 (23H, m), 1.90-2.00 (1H, 
m), 2.1 2 (1 H, s), 2.20-2.35 (1 H, m), 2.27 (6H, s), 2.40-2.50 (1 H, m), 2.62-2.75 (1 H, m), 2.85-2.95 (1 H, m), 3.1 2 (1 H, 
s), 3.15 (1H, dd, J=10.5, 7.5Hz), 3.24 (1H, brs), 3.30-3.40 (1H, m), 3.46 (1H, d, J=4.5Hz), 3.65-3.85 (2H, m), 3.79 
(3H, s), 4.13-4.20 (3H, m), 4.37-4.43 (3H, m), 4.87 (1H, d, J=10Hz), 5.26 (1H, dd, J=11, 2.5Hz), 6.90-7.00 (3H, m), 
7.25-7.35 (2H, m) 

HR-MS m/z 768.43949 [Calcd. for CacH^NgO^ (M + ): 768.44084] 

Example 210: 5-0-Desosaminyl-3-0-phenylcarbamoylerythronolide A 9-[0-(3-phenylpropyl)oxime] 

[0065] A solution of 0.40 g of 2 , -0-acetyl-5-0-desosaminylerythronolide A 9-[0-(3-phenylpropyl)oxime], 0.34 ml of 
phenyl isocyanate and 0.12 ml of pyridine in 4 ml of tetrahydrofuran was stirred at room temperature for 28 hours. The 
reaction mixture was added with water, and the mixture was extracted with diethyl ether. The extract was washed with 
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saturated brine, dried over sodium sulfate, and the solvent was removed under reduced pressure. A solution of the 
resulting residue in 15 ml of methanol was stirred at room temperature for 24 hours. The reaction mixture was concen- 
trated under reduced pressure, and the residue was purified by column chromatography (silica gel, ethyl acetate) to 
give 0.31 g of a colorless amorphous solid. 

5 

NMR spectrum 5 (CDC! 3 ) ppm: 0.85 (3H, t, J=7.5Hz), 0.97-1.68 (27H, m), 1.90-2.03 (4H, m), 2.13-2.38 (2H, m), 
2.19 (6H, s), 2.62-2.77 (3H, m), 2.82-2.95 (1H, m), 3.05-3.25 (3H, m), 3.55 (1H, d, J=3.5Hz), 3.63-3.79 (2H, m), 
3.98-4.1 7 (3H, m), 4.48 (1H, s), 5.03 (1H, d, J=10.5Hz), 5.27 (1H, dd, J=11.5, 2Hz), 7.05 (1H, t, J=7.5Hz), 7.1 1 (1H, 
brs), 7.16-7.22 (3H, m), 7.25-7.34 <4H, m), 7.40-7.48 (2H, m) 
10 HR-MS m/z 827.49261 [Calcd. for C4 5 H 69 N 3 0 11 (M + ): 827.49321] 

[0066] Compounds of Examples 21 1 through 212 were obtained in the same manner as that described in Example 
210. 



15 



R*-ON 



20 



25 



30 




Example 


R* 


R* 


Description and physical properties 


211 






colorless amorphous solid 

NMR spectrum 6* (COCI^pprrc0-85(3H.t^l=7.5Hz)^).92- 
1 .78(27H.in).1. 90-2.02(1 HmX246(1 rts).2.1 0-^26(1 Hm)JL 
1 7(6H.s)Z27-Z36(1 ftm).2.64-2.76(1 H,m),2.81 -2.95(1 H. 
m).3.02-3^3(3Rm).3.41 -3.53(1 Rm).3. 68-3.79(1 rim),3.82 
(1H^).4.04(iad.J=7.5rta).4.09-4i2(2rUn).«8-4.46(3K 
m).5.01(1 Hd. J=1 0.5Hz).5.28(1 H.dd. J=1 1 .2.5Hz).6.91-7.14 
(4H.m).7.1 0(1 H J>rs).7.27-7 .36(4H jn).7.38-7 J(K2Hjn) 
HR-MS m/z 829.47495 
(Calcdtbr C« 4 H.,N,0 11 (M*):829.47248] V 


212 




OMo 

O 


pale yellow amorphous solid 

NMR spectrum $ (CDCyppm.-0.84(3H.t**=7.5Hz),0.95- 
2.00(23rim)4L09-2.35(2Km)^.1 9(6Rs).2-64-2.74(1 KnO.2. 
83-2.93(1 Km).3.06-3.39(3Hjn) r 3.20(3H,3)3.57( t H<W=3H 
z),3.66-3^0(3Hm).4.02-4.1 1 (1 rlm).4.62(1 ris)^j04(1 H.d^J 
=10.5Hz).5.26(1 H.doVJ=1 i;2.5Hz).7.0O-7.1O(2rtm>.7.28-7.5 

HR-MS m/z 709.42217 
[Calcdfor C»H s ,N J O, 1 (M*+1-C 7 H„O):709.41496] 



40 



45 



[0067] In order to evaluate excellent efficacy of the compounds of the present invention, their antibacterial spec- 
trums against atypical acid-fast mycobacteria (MAC) were measured. Clarithromycin and rifampicin were used as ref- 
erence compounds. 
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Reference compound 1 
(clarithromycin) 




Reference compound 2 
(rifampidn) 



Antibacterial spectrum against atypical acid-fast m ycobacteria 

[0068] Antibacterial activities (minimum inhibitory concentration: MIC) were measured according to the standard 
30 method of the Japan Society of Chemotherapy [Chemotherapy, 29 (1), 76, 1981] by using clinical isolates of atypical 
acid-fast mycobacteria and applying 1 0 6 CFU/ml of live bacteria. The results are shown in Table 1 26 and Table 1 27. The 
compounds of the present invention had more potent antibacterial activities than the reference compounds against 
atypical acid-fast mycobacteria including erythromycin -resistant strains (M. avium 20092 and other bacteria). 
[0069] Names of the bacteria in the tables are as follows: 

35 

Mycobacterium avium (M. avium) 
Mycobacterium intraceiiulare (M. intraceiiulare) 



45 



50 



55 



Antibacterial spectrum (Minimum inhibitory concentration ng/ml) 


Strain 


Example 


Reference compound 




23 


40 


78 


1 


2 


M. avium 20034 


3.13 


3.13 


3.13 


3.13 


12.5 


M. avium 20045 


3.13 


3.13 


1.56 


1.56 


3.13 


M. avium 20092 


6.25 


3.13 


3.13 


>50 


50 


M. avium 20096 


3.13 


3.13 


1.56 


>50 


3.13 


M. intraceiiulare 20066 


3.13 


3.13 


0.78 


3.13 


3.13 


M. intraceiiulare 20067 


1.56 


1.56 


0.78 


1.56 


1.56 


M. intraceiiulare 20073 


3.13 


1.56 


0.78 


1.56 


3.13 


M. intraceiiulare 20075 


3.13 


3.13 


0.78 


3.13 


3.13 
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Distribution of susceptibility (Minimum inhibitory concentration u.g/ml) 


Strain (Number of strain) 


Compound 


Minimum inhibitory concentration u.g/ml 






Range 


50% 


80% 


90% 


M. avium (27) 


Example 23 


1.56-6.25 


3.13 


3.13 


3.13 




Example 40 


1.56- 3.13 


3.13 


3.13 


3.13 




Example 78 


1.56-3.13 


1.56 


1.56 


3.13 




Reference compound 1 


0.78- >1 00 


3.13 


6.25 


12.5 




Reference compound 2 


0.39 - 50 


25 


50 


50 



Industrial Applicability 

[0070] The erythromycin derivatives and salts thereof of the present invention have excellent antibacterial activity 
20 against atypical acid-fast mycobacteria including multiple drug- resistant bacteria and are extremely useful as antibac- 
terial agents. 

Claims 

25 1. An erythromycin derivative represented by the following general formula or a salt thereof: 



30 



35 




40 

wherein R 1 represents a hydrogen atom or a lower a Iky I group; R 2 represents an alky I group which may be substi- 
tuted, a cycloalkyl group which may be substituted, a (cycloalkyl)alkyl group which may be substituted, an aryl 
group which may be substituted, an aralkyl group which may be substituted, a styryl group which may be substi- 
tuted, or a group represented by the formula -X-R 4 wherein X represents an oxygen atom or an amino group, and 

45 R 4 represents an alkyl group which may be substituted or an aryl group which may be substituted; and R 3 repre- 

sents an alkyl group which is substituted with a carboxyl group, an alkoxycarbonyl group, an aryloxycarbonyl group, 
or an aralkyloxycarbonyl group, a cycloalkyl group which may be substituted, a (cycloalkyl)alkyl group which may 
be substituted, an alkenyl group which may be substituted, or a group represented by the formula -(CH 2 ) n -Y-R 5 
wherein Y represents a. methylene group which may be substituted, an oxygen atom, a sulfur atom, a sulfinyl group, 

so a sulfonyl group, an amino group which may be substituted with an alky I group, or a carbonyl group, R 5 represents 
an aryl group which may be substituted, and n represents an integer of from 1 to 5. 

2. The compound or a salt thereof according to claim 1 , wherein R 1 is a hydrogen atom. 

55 3. A medicament which comprises a compound or a physiologically acceptable salt thereof according to claim 1 or 2 
as an active ingredient. 



4. The medicament according to claim 3, which is used as an agent for therapeutic treatment of an infectious disease. 
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5. The medicament according to claim 4, which is used as an agent for therapeutic treatment of an infection by atyp- 
ical acid-fast mycobacteria. 

6. The medicament according to claim 5, wherein the atypical acid-fast mycobacteria are Mycobacterium avium com- 
5 plex. 

7. Use of a compound represented by the general formula (I) or a salt thereof according to claim 1 for the manufacture 
of a medicament according to any one of claims 3 to 6. 

10 8. A method for therapeutic treatment of an infectious disease, which comprises the step of administering to a patient 
a therapeutically effective amount of a compound represented by the general formula (I) or a physiologically 
acceptable salt thereof according to claim 1 . 

15 
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of any additional fee. 

3. As oalyxomc of the required additional search fees were timely paid by the applicant, this international search report covers 
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4. Q No required additional search fees were timely paid by the applicant. Consequently, this international search report i 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest. 

No protest accompanied the payment of additional search fees. 
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